Table 1 (Continued)

Speci es

Hydra
Hydra sp

Annelid
Lunbri cul us vari egat us

Snai |l (adult),
Physa sp

Cl adoceran (<24 hr),
Ceri odaphni a dubi a

Cl adoceran (<12 hr),
Ceri odaphni a dubi a

Cl adoceran (<24 hr),
Daphni a magna

Cl adoceran (<24 hr),
Daphni a magna

Cl adocer an
Daphni a magna

Anphi pod
Hyal el | a azteca

Stonefly (nynph),
Acroneuria sp

M dge (4th instar),
Chi rononus tentans

M dge (1st instar),
Chi rononus tentans

Coho sal non (yearling),
Oncor hynchus ki sutch

Rai nbow trout (juvenile),

Oncor hynchus nyki ss

Brown trout,
Salnmo trutta

Tabl e 1.

Met hod®

Acute Toxicity of Atrazine to Aquatic Aninals

Har dness
(mg/L as
Cheni cal CaCQ)
FRESHWATER SPECI ES
98. 5% 48.9
98. 5% 67.3
98. 5% 48.9
97% 52
>99% 57.1
94% -
96% 250
79. 6% 170
98. 5% 67.4
98. 5% 67.4
99% 80- 100
94% -
80% 101
98. 8% 43
- 11
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LC50
or EC50

(pa/L)°®

3, 000
>37, 100
>34, 100
>4, 900
>30, 000
6, 900
>39, 000
49, 000
14,700
6, 700
>20, 000°
720
>18, 000
5, 300

27,000

Speci es nean
Acut e Val ue

(ua/ L)

3, 000
>37, 100

>34, 100

>12,120

49, 000
14,700

6, 700

720
>18, 000
5, 300

27,000

Ref erences

Brooke 1990

Brooke 1990

Brooke 1990

Jop 1991a

Ois et al. 1991
Macek et al. 1976
Marchini et al. 1988
Putt 1991

Brooke 1990

Brooke 1990

Pape- Li ndstrom and
Lydy 1997

Macek et al. 1976
Lorz et al. 1979
Beliles and Scott

1965
Grande et al. 1994



Table 1 (Continued)

Speci es

Brook trout (juvenile),
Sal velinus fontinalis
Gol dfish (juvenile),
Car assi us auratus

Fat head m nnow
Pi mephal es pronel as

Fat head m nnow (j uvenile)
Pi mephal es pronel as

Fat head m nnow,
Pi rephal es pronel as

Channel catfish
(sac fry),
I ctal urus punctatus

Bl uegill (juvenile),
Lepom s macrochi rus

Bl uegill (juvenile)
Lepom s macrochirus

Largemout h bass (fry),
M cropt erus sal noi des

Speci es

Eastern oyster
(enbryo/ | arval)
Crassostrea virginica

Table 1.

Met hod®
F, U

R U

S, M

Acute Toxicity of Atrazine to Aquatic Animals

Har dness LC50
(mg/L as or EC50
Cheni cal CaCo) (pa/L)®
94% - 6, 300
98. 8% 43 60, 000
94% - 15, 000
97% 52 >4, 900
97. 1% 20-40 20, 000
80% 78 >10, 000
98. 8% 43 24,000
94% - >8, 000
80% 78 >10, 000
LC50
Salinity or EC50
Cheni cal (a/ka) _(ua/ L)
SALTWATER SPECI ES
97. 4% 16 >30, 000

66

Speci es nean
Acut e Val ue

(ua/ L) Ref erences
6, 300 Macek et al. 1976
60, 000 Beliles and Scott
1965
- Macek et al. 1976
- Jop 1991d
20, 000 Di onne 1992
>10, 000 Jones 1962
- Beliles and Scott
1965
>8, 000 Macek et al. 1976
>10, 000 Jones 1962
Speci es nean
Acut e Val ue
(pug/ L) Ref er ences

>30, 000 Ward and Bal | anti ne

1985



Table 1 (Continued)

Speci es
Copepod (nauplius),
Eurytenora affinis

Copepod (nauplius),
Eurytenora affinis

Copepod (nauplius),
Eurytenora affinis

Copepod (adult),
Acartia clausi

Copepod
Acartia tonsa

Copepod (adult),
Acartia tonsa

Copepod (adult),
Acartia tonsa

Copepod (adult),
Acartia tonsa

Mysi d,

Aneri canysi s bahia

Mysi d,

Aneri canysi s bahia

Pi nk shrinp,
Penaeus duorarum

Grass shrinp, )
Pal aenpnet es pugi o

Fi ddl er crab
Uca pugil ator®

Sheepshead mi nnow (| arva)
Cyprinodon variegat us

Sheepshead m nnow
| arva), .
prinodon vari egat us

Sheepshead m nnow
&arvaL .
prinodon vari egatus

Salinity
Met hod? Cheni cal (a/ ka)
S M 97. 1% 5
S M 97. 1% 15
S, M 97. 1% 25
R U 70% 6
S U 97. 4% 20
R M 70% 31-32
R M 70% 31
F, M 97. 1% 30- 34
F, M 97. 4% 20
F, M 97. 1% 32
S, U 97. 4% 26
S U 97. 4% 26
S, U 97. 4% 26
S, M 97. 1% 5
S, M 97. 1% 15
S, M 97. 1% 25

LC50
or EC50

(pg/L)°
500
2,600

13, 200

7,925

94

210.1

91.73

4, 300

1, 000

5, 400

6, 900

9, 000

>29, 000

16, 200

2, 300

2,000

Speci es nean
Acut e Val ue
(pg/ L)

Ref erences

2,579

7,925

4, 300

2,324

6, 900

9, 000

>29, 000

4,208

Hall et al. 1994a,b
Hall et al. 1994a,b
Hal | et al. 1994a,b

Thursby et al. 1990

Ward and Bal | anti ne
1985

Thursby et al. 1990
Thursby et al. 1990
McNamara 1991a

Ward and Bal | anti ne
1985

Machado 1994

Ward and Bal | anti ne
1985

Ward and Bal | anti ne

1985

Ward and Bal | anti ne
1985
Hal | et al. 1994a,b

Hall et al. 1994a,b

Hall et al. 1994a,b



Table 1 (Continued)

Speci es

Sheepshead ni nnow,
Cyprinodon vari egat us

Sheepshead mi nnow,
Cypri nodon vari egat us

Spot,
Lei ost omus xant hur us®

S, U

Salinity
Cheni cal (a/ kg)
97. 4% 13
97. 1% 32
97. 4% 12

LC50
or EC50

(ua/L)®

>16, 000°

13, 000°

8, 500

Speci es nean
Acut e Val ue
(pg/ L)

Ref erences

8, 500

Ward and Bal |l anti ne
1985
Machado 1994b

Ward and Bal | anti ne
1985

a o oo

S = static; R = renewal; |
Results are expressed as atrazine,

F = flowthrough; M= nmeasured; U = unneasured.
not as the chem cal.

Not used in calcul ati ons because data are available for a nore sensitive life stage.
Test organisns collected fromthe field.
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Tabl e 2a (Conti nued)

Table 2a. Chronic Toxicity of Atrazine to Aquatic Aninals

) ) Chroni ¢ Val ue
Speci es Test? Cheni cal Co) (uag/L)® (ug/ L) Ref er ences

FRESHWATER SPECI ES

Cl adocer an, ) LC >99% 57.1 2, 500- 5, 000 3,536 Ois et al. 1991
Ceri odaphni a dubia
Cl adocer an, ) LC >99% 57.1 2,500-5, 000 3,536 Ois et al. 1991
Ceri odaphni a dubi a
Cl adocer an, ) LC 97% 52 1, 200- 2, 500 1,732 Jop 1991b
Ceri odaphni a dubi a
Cl adocer an, LC 94% 32.2 140- 250 187.1 Macek et al. 1976
Daphni a nagna
M dge, LC 94% 43.0 110- 230 159.1 Macek et al. 1976
Chi rononus tentans
Rai nbow t rout . ELS Techni cal 50.0 1, 100- 3, 800 2,045 Whal e et al. 1994
Oncor hynchus nyki ss
Brook trout, LC 94% 35.7 65-120 88. 32 Macek et al. 1976
Sal velinus fontinalis
Fat head m nnow, LC 94% 36.2 213-870 430.5 Macek et al. 1976
Pi mephal es pronel as
Fat head mi nnow, LC 97. 1% 24-36 250- 460 339.1 Di onne 1992
Pi mephal es pronel as
Bl uegi | I, _ LC 94% 33.9 95-500 217.9 Macek et al. 1976
Lepomi s nmcrochirus
Chroni c

) ) Salinity Limts Chroni ¢ Val ue

Speci es Test? Cheni cal (alkg) (pa/L)® (pa/L) Ref er ences

SALTWATER SPECI ES

Copepod, o LC 97. 1% 5 12, 250- 14, 640 Hall et al. 1995
Eurytenora affinis 17, 500
Copepod, o LC 97. 1% 15 17, 500- 20, 920 Hall et al. 1995
Eurytenora affinis 25, 000
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Tabl e 2a (Conti nued)

Speci es Test®
Copepod, LC

Eurytenora affinis

Mysi d, LC
Aneri canysi s bahia

Sheepshead ni nnow, ELS
Cyprinodon vari egatus

Chemi cal

97. 1%

97. 4%

97. 4%

Salinity
(a/ka)

25

20

13

Chroni c
Limts

(ua/L)®
4, 200- 6, 000

80-190

1, 900- 3, 400

Chroni c Val ue
(ug/ L)

Ref erences

5,020

123.3

2,542

Hall et al. 1995
Ward and Bal | anti ne
1985

Ward and Bal | anti ne
1985

@ LC = Life-cycle or partial life-cycle; El f
" Results are based on neasured concentrations of atrazine.

ELS = early |ife-stage.

70



Har dness
) (mg/L as
Speci es Gaco)
Cl adocer an, 57.1
Ceri odaphni a dubi a
Cl adocer an, . 52
Ceri odaphni a dubi a
Cl adocer an, 32.2
Daphni a magna
M dge, 43.0
Chi rononus tentans
Brook trout 35.7
Salvelinus fontinalis
Fat head m nnow, 36. 2
Pi mephal es pronel as
Fat head m nnow, 24- 36
Pi mephal es pronel as
Bl uegill, 33.9
Leponi s macr ochi rus
5D

EuryPenDra affinis
Copepod, 15°
EurytenDra affinis
Copepod, o 25°
Eurytenora affinis
wy5| 20°

any3|s bahi a
Sheepshead m nnow, 13°

Oypr i nodon vari egat us

Tabl e 2b. Acute-Chronic Ratios

AchEinﬁue
>30, 000
>4, 900
6, 900

720
6, 300
15, 000
20, 000
>8, 000

500
2,600
13, 200
1, 000

>16, 000

Chroni ¢ Val ue
(pa/ L)

3,536

1,732

187.1

159.1

88. 32

430.5

339.1

217.9

14, 640

20, 920

5,020

123.3

2,542

Ratio

Ref erence

>8. 484

>2.829

36. 88

4.525

71.33

34.84

58.98

>36. 71

0. 0342

0.1243

2.629

8. 110

>6. 294

Ois et al. 1991

Jop 1991a, b

Macek et al. 1976

Macek et al. 1976

Macek et al. 1976

Macek et al. 1976

Di onne 1992

Macek et al. 1976

Hal | et al. 1994a,b; 1995

Hall et al. 1994a,b; 1995

Hal | et al. 1994a,b; 1995

Ward and Bal | anti ne 1985

Wward and Bal l anti ne 1985

® From Table 1
" Salinity expressed as g/kg.



g

®

15

14

13

12

11

10

Tabl e 3. Ranked Genus Mean Acute Values with Species Mean Acute-Chronic Ratios

Cenus Mean
Acut e Val ue

60, 000

49, 000

>37, 100

>34, 100

27,000

20, 000

14, 700

>12,120

>10, 000

>10, 000

9, 767

>8, 000

6, 700

6, 300

Speci es

FRESHWATER SPECI ES

Gol df i sh,
Car assi us aur at us

Cl adocer an,
Daphni a magna

Annel i d, .
Lunbri cul us vari egat us

Snai |,
Physa sp.

Brown trout,
Salnmp trutta

Fat head mi nnow,
Pi mephal es pronel as

hi pod
ﬁlyngl ella azteca

Cl adoceran. )
Cer i odaphni a dubi a

Channel catfi sh,
I ctal urus punctatus

Largenmout h bass,
M cropt erus sal noi des

Coho sal non,
Oncor hynchus ki sutch

Rai nbow Trout,
Oncor hynchus nyki ss

Bl uegil I, )
Leponi s macrochirus

Stonefly,
Acroneuria sp.

Brook trout, . )
Sal velinus fontinalis

Speci es Mean
cut e Valbue

60, 000
49, 000
>37, 100
>34, 100
27,000
20, 000
14,700
>12,120
>10, 000
>10, 000
>18, 000
5300
>8, 000
6, 700

6, 300

Speci es Mean
Acut e- Chroni ¢
Rati o°

36. 88

45. 33

>4. 899

>36. 71

71.33



Tabl e 3 (continued)

Genus Mean Speci es Mean Speci es Mean
Acute Val ue cute Val ue Acut e- Chroni c
Rank® Speci es ° Rat i o°
2 3, 000 dra, 3, 000 -
dra sp.

1 720 M dge, 720 4.525

Chi rononus tentans
SALTWATER SPECI ES

9 >30, 000 Eastern oyster, = >30, 000 -
Crassostrea virginica

8 >29, 000 Fi ddl er crab, >29, 000 -
Uca pugil at or

7 9, 000 Grass shrinp, ) 9, 000 -
Pal aenpnet es pugi o

6 8, 500 Spot 8, 500 -
Lei ost omus xant hur us

5 6, 900 Pi nk shrinp, 6, 900 -
Penaeus duorarum

4 5, 838 Copepod, o 7,925 -
Acartia clausii
Copepod, 4,300 -
Acartia tonsa

3 4,208 Sheepshead mni nnow, 4,208 >6. 294
Cypri nodon vari egat us

2 2,579 Copepod, o 2,579 2.629
Eurytenora affinis

1 2,324 Mysi d, 2,324 8.110

Aneri canysi s bahi a

2 Ranked from nost resistant to nost sensitive based on Genus Mean Acute Value. Inclusion of "greater than' val ue does not

necessarily inply a true ranking, but does allow use of all genera for which data are available so that the Final Acute Value
is not unnecessarily | owered.

® From Tabl e 1.

¢ From Tabl e 2b.



Tabl e 3 (continued)

Fresh Water
Fi nal Acute Value = 702.4 g/L
Criterion Maxi mum Concentration = (702.4 g/L)/2 = 351.2 g/L
Final Fish Acute-Chronic Ratio = 56. 86
Fish Chronic Value = 12.35 g/L
Final Invertebrate Acute-Chronic Ratio = 7.723
I nvertebrate Chronic Value = 90.95 ug/L

Salt Water
Fi nal Acute Value = 1519 ug/L
Criterion Maxi mum Concentration = (1519 pg/L)/2 = 759.5 ug/L
Final Fish Acute-Chronic Ratio = 56.86
Fi sh Chronic Value = 26.71 ug/L
Final Invertebrate Acute-Chronic Ratio = 7.723
Invertebrate Chronic Value = 196.7 pg/L



Speci es

een al ga,
| amydononas

een al ga,
| amydononas

een al ga,
anydononas

|
Ieen al ga,

G
Ch
G
Ch
G
Ch
G
Chl amydononas
G

Ch

Fen al ga,

amydononas

Green al ga,
Chl amydononas

Green al ga,

rei nhardtii

rei nhardtii

rei nhardtii

rei nhardtii

rei nhardtii

rei nhardtii

Sel enast rum capri cor nut um

Green al ga,

Sel enast rum capri cor nut um

Green al ga,

Sel enast rum capri cornut um

Green al ga,

Sel enast rum capri cor nut um

Green al ga,

Sel enast rum capri cornut um

Green al ga,

Sel enast rum capri cor nut um

Green al ga,

Sel enast rum capri cornut um

Green al ga,

Sel enast rum capri cor nut um

Cheni cal

Tabl e 4.

Har dness

Rl

Dur ati on
(days)

Toxicity of Atrazine to Aquatic Plants

Ef f ect

99. 1%

FRESHWATER SPECI ES

EC50
(cell nunber)

EC50
(cell nunber)

EC50
(cell nunber)

NCEC
(growt h inhibition)
NCEC
(growt h inhibition)
NCEC
(growt h i nhibition)
NCEC

(cell nunber, bionass)

NOEC
(chlorophyll a,
pheophytin a)

LOEC ) )
(cell density, biomass)

LOEC
(chl orophyl I a,
pheophytin a)

EC50
(cell nunber)

EC50
(pheophytin a)

EC50
(chl orophyl | a)

EC50
(cell nunber)

Concentration

Schafer et al. 1993

Schafer et al. 1993

Schafer et al. 1993

Schafer et al. 1994

Schafer et al. 1994

Schafer et al. 1994

of M ssi ssi ppi

of M ssi ssi ppi

of M ssi ssi ppi

of M ssi ssi ppi

of M ssi ssi ppi

of M ssi ssi ppi

of M ssi ssi ppi

(pa/L)e Ref er ence
51
21
10. 2
3.4
51
3.7
0.5 Uni v.
1990
10 Uni v.
1990
1.0 Uni v.
1990
100 Uni v.
1990
4 Uni v
199
20 Uni v.
1990
150 Uni v.
1990
128. 2

Gal a and G esy 1990



Tabl e 4 (Conti nued)

Speci es

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

Duckweed,
Lema gi bba

Duckweed,
Lema gi bba

Duckweed,
Lemma gi bba

Duckweed,
Lema gi bba

Duckweed,
Lema gi bba

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

cornutum

cornut um

cor nut um

cornutum

cornutum

cor nut um

cor nutum

cornutum

cor nutum

cor nut um

Har dness )
) (WgéL as Duration

Cheni cal CQo) (days) Ef f ect

97. 0% ) 4 NOEC

(cell

97. 0% - 4 LCEC

(cell

97. 0% - 4 EC10

(cell

97. 0% - 4 EC50

(cell

97. 0% - 4 EC90

(cell

97. 1% - 5 NCEC

(cell

97. 1% - 5 EC10

(cell

97. 1% - 5 LCEC

(cell

97. 1% - 5 EC50

(cell

97. 1% - 5 EC90

(cell

97% - 7 EC50
(frond

97. 1% - 14 NOEC
(frond

97. 1% - 14 LCEC
(frond

97. 1% - 14 EC10
(frond

97. 1% - 14 NCEC
(frond

Concentration

Ref erence

(ua/L)e
76
nunber)
130
number)
90
number)
130
nunber)
190
nunber)
16
number)
26
nunber)
31
nunber)
55
nunber)
120
number)
. 180
producti on)
<3.4
nunber)
3.4
number)
6.2
number)
7.7

bi onmass)

Hoberg 1991a

Hoberg 1991a

Hoberg 1991a

Hoberg 1991a

Hoberg 1991a

Hoberg 1993a

Hoberg 1993a

Hoberg 1993a

Hoberg 1993a

Hoberg 1993a

Hoberg 1991b

Hoberg 1993b

Hoberg 1993b

Hoberg 1993b

Hoberg 1993b



Tabl e 4 (Conti nued)

Har dness ) )

) ) (ngéL as Dur ati on Concentration
Speci es Cheni cal CO) (days) Ef f ect (pa/L)e Ref er ence
Duckweed, 97. 1% - 14 EC10 ) 12 Hober g 1993b
Lemma gi bba (frond bi omass)
Duckweed, 97. 1% - 14 LCEC ) 17 Hoberg 1993b
Lema gi bba (frond bi omass)
Duckweed, 97. 1% - 14 EC50 37 Hoberg 1993b
Lema gi bba (frond nunber)
Duckweed, 97. 1% - 14 EC50 . 45 Hober g 1993b
Lemma gi bba (frond bi omass)
Duckweed, 97. 1% - 14 EC90 . 170 Hober g 1993b
Lema gi bba (frond bi omass)
Duckweed, 97. 1% - 14 EC90 220 Hober g 1993b
Lema gi bba (frond nunber)
Duckweed, 97. 4% - 14 EC10 2.2° Hoberg 1993c
Lema gi bba (frond nunber)
Duckweed, 97. 4% - 14 EC10 . 4.2° Hober g 1993c
Lemma gi bba (frond bi omass)
Duckweed, 97. 4% - 14 NOEC . 8.3 Hober g 1993c
Lema gi bba (frond nunmber & biomass)
Duckweed, 97. 4% - 14 LCEC . 18° Hoberg 1993c
Lema gi bba (frond number & biomness)
Duckweed 97. 4% - 14 LOEC . 22° Hoberg 1993c
Lemrma gi bba (frond bi omass)
Duckweed, 97. 4% - 14 EC50 50° Hoberg 1993c
Lema gi bba (frond nunber)
Duckweed, 97. 4% - 14 EC90 980 Hober g 1993c
Lema gi bba (frond nunber)
Duckweed, 97. 4% - 14 EC90 ) 110° Hober g 1993c
Lema gi bba (frond bi omass)
Duckweed, - - 14 NCEC 10 Uni v, of

Lemma mi nor (bi omass) M ssi ssi ppi 1990



Tabl e 4 (Conti nued)
Speci es Cheni cal

Har dness

Duckweed, -
Lemma m nor

Duckweed, -
Lema m nor

Duckweed, -
Lema m nor

Duckweed, 98%
Lemrma m nor

Duckweed, 98%
Lemma m nor

Duckweed, 98%
Lemma m nor

El odea, -
El odea canadensi s

El odea, . -
El odea canadensi s

El odea, ) -
El odea canadensi s

El odea, . -
El odea canadensi s

El odea, -
El odea canadensi s

El odea, -
El odea canadensi s

Speci es Cheni cal

Di at om -
Skel et onema cost at um

Green al ga, 99. 7%
Chlorella sp.

/L as Dur ati on
(qgacxl) (days) Ef f ect

14 LOEC ]
(mature frond production)

14 LOEC
(bi omass)

14 EC50
(bi onmass)

10 EC50
(frond nunber)

10 EC50 .
(fresh wei ght)

10 EC50
(chl orophyl )

10 NOEC
('bi onmass)

10 LOEC
(bi onass)

10 LOEC _
(mature frond producti on)

10 EC50
(bi omass)

10 LOEC
('bi onass)

10 EC50
(bi omass)

Salinity Dur ati on
9/ kg _(days) Eff ect
SALTWATER SPECI ES
30 2 EC50
(growt h)
30 3 EC50

(growt h)

Concentration

(pa/L)e Ref erence
10 Univ. of
M ssi ssi ppi 1990
100 Uni v, of
M ssi ssi ppi 1990
8, 700 Uni v, of
M ssi ssi ppi 1990
56 Ki rby and Sheahan
1994
60 Ki rby and Sheahan
1994
62 Ki rby and Sheahan
1994
10¢ Uni v, of

M ssi ssi ppi 1990

100¢ Uni v, of
M ssi ssi ppi 1990

10¢ Univ, of
M ssi ssi ppi 1990

1, 200¢ Uni v, of
M ssi ssi ppi 1990

100¢ Univ, of
M ssi ssi ppi 1990

25, 400¢ Uni v, of
M ssi ssi ppi 1990

Concentration

(upa/L)e Ref er ence
265 Wal sh 1983
140 Mayer 1987



Tabl e 4 (Conti nued)

Speci es

Green al ga,
Neochl ori's sp.

Green al ga,
Pl at ynpnas sp.

Red al ga,
Por phyri di um cruent um

Redheadgr ass pondweed,
Pot anpget on perfoliatus

Redheadgrass pondweed,
Pot anbget on perfoliatus

Sago pondweed,
Pot anbget on pecti nat us

Sago pondweed,
Pot'anpget on pecti nat us

Sago pondweed,
Pot'anpbget on pecti nat us

Sago pondweed,
Pot'anpbget on pecti nat us

Sago pondweed,
Pot'anpbget on pecti nat us

Sago pondweed,
Pot anpget on pecti nat us

Sago pondweed,
Pot anpbget on pecti nat us

Sago pondweed,
Pot' anpbget on pecti nat us

Sago pondweed,
Pot'anpget on pecti nat us

Sago pondweed,
Pot anpbget on pecti nat us

) Salinity Duration
Chemi cal g/ kg days
99. 7% 30 3
99. 7% 30 3
99. 7% 30 3
96. 4% 9 28
96. 4% 9 35
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 1 28
97. 1% 6 28

Ef f ect

EC50
(growt h)

EC50
(growt h)

EC50
(growt h)

| C50 )
(phot osynt hesi s)

| C50 )
(final bionass)

NCEC
(Dry weight)
NOEC

(Wet wei ght)
F\/thl zone tip

LCEC
(Dry weight)

LCEC
(Vet wei ght)

RhlzorTe tip
Fva

Chroni c_val ue
(Dry weight)

Chroni c val ue
(Wet wei ght)

Chroni c val ue
(Rhi zome tip
mass)

NOEC
(Dry weight)

Concentration

(pa/L)e Ref erence
82 Mayer 1987
100 Mayer 1987
79 Mayer 1987
55 Ke et al. 1982b,
1983; Kenp et al.
1985
30 Ke et al. 1982b,
1983; Kenp et al.
1985
15 Hall et al. 1997
15 Hal | et al. 1997
30 Hal | et al. 1997
30 Hall et al. 1997
30 Hall et al. 1997
300 Hall et al. 1997
21.2 Hal | et al. 1997
21.1 Hall et al. 1997
94.9 Hall et al. 1997
15 Hall et al. 1997



Tabl e 4 (Conti nued)

) ) Salinity Duration Concentration

Speci es Cheni cal g/ kg days Ef f ect (pa/L)e Ref erence
Sago pondweed, 97. 1% 6 28 NOEC 15 Hal | et al. 1997
Pot anpget on pecti nat us (Vet weight)
Sago pondweed, 97. 1% 6 28 NCEC _ 30 Hall et al. 1997
Pot anbget on pecti nat us (Rhi zome tip

mass)
Sago pondweed, 97. 1% 6 28 LOEC 30 Hall et al. 1997
Pot anpget on pecti nat us (Dry weight)
Sago pondweed, 97. 1% 6 28 LOEC 30 Hal | et al. 1997
Pot anpget on pecti nat us (Vet wei ght)
Sago pondweed, 97. 1% 6 28 LOEC ) 300 Hal | et al. 1997
Pot anpget on pecti nat us (Rhizome tip

mass)
Sago pondweed, 97. 1% 6 28 Chroni c_val ue 21.2 Hall et al. 1997
Pot anbget on pecti nat us (Dry weight)
Sago pondweed, 97. 1% 6 28 Chroni c_val ue 21.2 Hall et al. 1997
Pot anbget on pecti nat us (et weight)
Sago pondweed, 97. 1% 6 28 Chroni ¢ val ue 94.9 Hal | et al. 1997
Pot anbget on pecti nat us (Rhi zonme tip

Mass)
Sago pondweed, 97. 1% 12 28 NCEC 7.5 Hal | et al. 1997
Pot anpget on pecti nat us (Dry wei ght)
Sago pondweed, 97. 1% 12 28 NOEC 15 Hal | et al. 1997
Pot anbget on pecti nat us (Vet wei ght)
Sago pondweed, 97. 1% 12 28 NOEC 30 Hall et al. 1997
Pot anbget on pecti nat us (Rhi zome tip

mass)
Sago pondweed, 97. 1% 12 28 LOEC 15 Hal | et al. 1997
Pot anbget on pecti nat us (Dry weight)
Sago pondweed, 97. 1% 12 28 LOEC 30 Hall et al. 1997
Pot anpget on pecti nat us (Wet wei ght)
Sago pondweed, 97. 1% 12 28 LOEC ) 300 Hal | et al. 1997
Pot anbget on pecti nat us ( Rhi )zoma tip

nass

80



Tabl e 4 (Conti nued)

) ) Salinity Duration Concentration
Speci es Chemi cal g/ kg days Ef f ect (pa/L)e Ref erence
Sago pondweed, 97. 1% 12 28 Chroni c_val ue 10. 6 Hal | et al. 1997
Pot anbget on pecti nat us (Dry weight)
Sago pondweed, 97. 1% 12 28 Chroni c_val ue 21.2 Hal | et al. 1997
Pot anpget on pecti nat us (Wet wei ght)
Sago pondweed, 97. 1% 12 28 Chroni ¢ val ue 94.9 Hal | et al. 1997
Pot anbget on pecti nat us (Rhi zone tip

mass)

Sago pondweed, 97. 1% 1-12 28 Chroni c_val ue 5.3 Hal | et al. 1997
Pot anpget on pecti nat us (Dry weight)
Eurasi an water mlfoil, 96. 4% 9 28 | C50 ) 117 Kemp et al. 1982b,
Myri ophyl I um spi catum (phot osynt hesi s) %ggs; Kemp et al.
Eurasian water mlfoil, 96. 4% 9 35 | C50 . 25 Ken'g et al. 1982b,
Myri ophyl | um spi cat um (final biomass) %825; Kenmp et al.
Eel grass, - 22 21 LC50 540 Delistraty and
Zostera marina Her shner 1984
Eel grass, - 20 21 LC50 100 Delistraty and
Zostera marina Her shner, ” 1984
Eel grass, - 20 21 LC50 365 Delistraty and
Zostera marina Her shner, 1984
Eel grass, - 19 21 LC50 367 Delistraty and
Zostera marina Her shner, 1984

Ef fect concentrations are based upon neasured concentrations of atrazine during the exposure period.

Ef fect concentration is based upon neasured concentration of atrazine on the last day of exposure only.
No sedi ment present.

Sedi ment present.



Table 5. Bioaccumul ation of Atrazine by Aquatic Organisns

Har dness Concentration )
) ) (ngéL as in Water Duration ) BCF or
Speci es Cheni cal (CacCo,) (ua/ L) (days) Ti ssue BAF Ref erence
FRESHWATER SPECI ES
Brook trout, ) ) 94% 35.7 740 308 Muscl e <0. 27 Macek et al .
Sal velinus fontinalis 1976
Bl uegil |, 94% 33.9 94 546 Muscl e <2.1 Macek et al.
Leponi s macrochi rus 1976
Fat head m nnow, 94% 36.2 210 301 Evi scer at ed <8.1 Macek et al.
Pi mephal es promal as carcass 1976
Fat hlead m nnow 97. 1% 24- 36 2,000 60 Whol e body 6. 5° Di onne 1992
arvae)
&h nphal es pr onel as
Fat head m nnow 97. 1% 24- 36 2,000 274 Wol e body 8. 5% Di onne 1992
I(_]adul t nales),
i mephal es prorTEI as
Fat head m nnow 97. 1% 24-36 2,000 274 Whol e body 8. 5° Di onne 1992
adul t fenal es),
i mephal es pronel as
Fat head nmi nnow 97. 1% 24- 36 2,000 3 Whol e body 4.6° Di onne 1992
F, enbryos), conposite
i nephal es promsl as sanpl e
Fat head m nnow 97. 1% 24- 36 2,000 14 Whol e body 3.3 Di onne 1992
14-day ol d larvae),
i mephal es pronel as
Fat head m nnow 97. 1% 24- 36 2,000 30 Whol e body 6. 0° Di onne 1992

&30 day old | arvae),
i mephal es pronel as

2 Based on '*C neasurenents, and therefore, represents a maxi mum possi bl e bioconcentration factor.



Speci es

M xed nitrifying
bacteria

M xed nitrifying
bacteria

Bact eri um )
Pseudononas puti da

Cyanobacterium
Anabaena cylindrica

Cyanobacterium
Anabaena cylindrica

Cyanobacterium
Anabaena cylindrica

Cyanobact erium
Anabaena cylindrica

Cyanobacterium
Anabaena cylindrica

Cyanobacterium
Anabaena cylindrica

Cyanobacterium
Anabaena cylindrica

Cyanobact eri um
Anabaena fl os-aquae

Speci es

Cyanobact eri um
Anabaena fl os-aquae

Table 6. O her

Cheni ca

Data on Effects of Atrazine on Agquatic Organi sns

(Hawq?ess
as
o)

Dur ati on

>95%

97%

Cheni ca

FRESHWATER SPECI ES

214

(Hawq?ess
as
"®aco)

28 days

28 days

16 hr

14 days

19 hr

12- 14 days

24 hr

24 hr

24 hr

5 days

Dur ati on

97%

5 day
exposure
9 da

recovery

Ef f ect

I ncreased
nitrite
oxi dat i on;
anmoni um
oxi dation
unaf f ect ed

Ammoni um
oxi dati on
unaf f ect ed

nci pi er
nhi bi tion

LCEC
(growt h)

LOEC
(nitrogenase
activity)

LOEC
(Q production)

EC50
(cell nunber)

EC50
(*C upt ake)

EC50
(*C upt ake)

EC50
(*C upt ake)

EC50
(cell nunber)

Ef f ect

NOEC
(cell nunber)

Concentration
(pg/ L)

1, 000

2,000

>10, 000
2,160

2,160

21, 600
1, 200
253°
178°
182°

230

Concentration
(pg/ L)

Ref erence
Gadkari 1988
Gadkari 1988

Bri ngmann_and Kuhn
1976, 1977

Rohwer and
Fl ucki ger 1979

Rohwer and

Fl ucki ger 1979
Rohwer and

Fl ucki ger 1979
Stratton 1984
Larsen et al. 1986
Larsen et al. 1986

Larsen et al. 1986

Hughes 1986;
Hughes et al
1986, 1988

Ref erence

<100

Hughes 1986
Hughes et al
1986, 1988



Table 6 (continued)

Speci es

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobact eri um
Anabaena fl os-aquae

Cyanobacterium
Anabaena i naequalis

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
97% - 5 day
exposur e,
day
recovery
97% - 5 day
exposure,
9 da
recovery
99. 9% - 1 day
99. 9% - 3 days
99. 9% - 5 days
99. 9% - 1 day
99. 9% - 3 days
99. 9% - 5 days
99. 9% - 7 days
99. 9% - 3 days
99. 9% - 5 days
99. 9% - 7 days
92. 2% - 4 days
>95% - 12- 14 days

Ef f ect

Al gistatic
concentration

Al gi ci dal
concentration

56. 2% reduction
in **C uptake

50. 0% r educti on
in **C uptake

9. 5% reduction
in *“C uptake

49. 0% r educt i on
in chlorophyll

2. 0% reduction
in chlorophyll

21. 8% reduction
in chlorophyll

29. 9% reduction
in chl orophyl |

EC50
(chlorophyll a)

EC50
(chl orophyll a)

EC50
(chl orophyl | a)

Concentration

(pa/ L) Ref er ence
4,970 Hughes 1986
Hughes et al
1986, 1988
>3, 200 Hughes 1986
Hughes et al.
1986, 1988
40 Abou-Waly et
1991a
40 Abou-Waly et
1991a
40 Abou-Waly et
1991a
100 Abou-Waly et
1991a
100 Abou- Wl y et
1991a
100 Abou-Waly et
1991a
100 Abou-Waly et
1991a
58 Abou-Waly et
1991b
469 Abou- Waly et
1991b
766 Abou-Waly et
1991b
>3, 000 Fairchild et
1998
30 Stratton 1984

al .

al .

al .

al .

al .

al .

al .

al .

al .

al .

al .



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration
Speci es Cheni cal CQo) Duration Ef f ect (ug/ L) Ref erence
Cyanobact eri um Techni cal - 22 hr 65% i nhi bition 2,667 Peterson et al.
Anabaena i naequal i s or of phot osynt he- 1994
anal yti cal si s
(**C upt ake)
Cyanobact eri um >95% - 12- 14 days EC50 4,000 Stratton 1984
Anabaena variabilis (cell nunber)
Cyanobact eri um Techni cal - 22 hr 97% i nhi bition 2,667 Peterson et al.
Aphani zonmenon f| os-aquae or of phot osynt he- 1994
anal yti cal Si s
(*C upt ake)
anobacterium - 214 8 days I nci pi ent 3 Bri ngmann and Kuhn
crocystis aerugi nosa i nh ition 1976, 1978a,b
anobacterium 97. 4% - 5 days Reduced cel | 108 Parrish 1978
crocystis aerugi nosa nunbers
anobacterium 97. 4% - 5 days M ni mum 440 Parrish 1978
crocystis aerugi nosa al gi static con-
centration
anobacterium - - 6 days EC50 630 Kal | qvi st and
crocystis aerugi nosa (growt h) Ronst ad 1994
anobact eri um ) - - 6 days EC50 630 Kal | gvi st and
crocystis aerugi nosa (m cro | ate Ronst ad 1994
nmet hod E)
anobacterium Techni cal - 22 hr 96% i nhi bi tion 2,667 Peterson et al.
crocystic aerugi nosa or . of phot osynt he- 1994
anal yti cal si s
(*“C upt ake)
anobacterium Techni cal - 22 hr 84% i nhi bition 2,667 Peterson et al.
crocystic aerugi nosa or of phot osynt he- 1994
anal yti cal sis
(* C uptake)
anobacterium Techni cal - 4 days EC50 90 Fairchild et al.
crocystis sp. or (bi omass) 1998
anal yti cal
Cyanobact eri um 99. 7% - 6 days Lowest conplete 2160 Schrader et al.
Cscillatoria cf. chal ybea i nhi bition 1997

conc.

anobact eri um 99. 7% - 5 days LCEC 220 Schr ader at al
Cscillatoria cf. chal ybea (growt h) 1998



Table 6 (continued)

Speci es

Cyanobact eri um

Cscillatoria sp.
anobact eri um

Pl ect onema bor yanum

Cyanobact eri um

Pseudoanabaena sp.

Cyanobact eri um

Synechococcus | eopol ensi s

Cyanobact eri um

Synechococcus | eopol ensi s

Green al ga,

Anki strodesnus braunii

G een al ga,
Anki st rodesnus sp.

Green al ga,
Anki strodesnus sp.

Green al ga

Chl arrydormhas geitleri Ettl

Green al ga,

Chl amydononas geitleri

een al ga,

G
Chl amydononas noewssi

Chl anydonpnas noewssi

een al ga,

QR 9@

Ieen al ga,

| anmydononas nocti ganma

anydononas rei nhardtii

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
Techni cal - 22 hr
or
anal yti cal
- - 31 days
Techni cal - 22 hr
or
anal yti cal
- - 5 days
- - 5 days
99. 9% - 11 days
- - 24 hr
- - 24 hr
96. 4% - 1 hr
96. 4% - 1 hr
95% - 14 days
95% - 14 days
- - 72 hr
- - 8 hr

Ef f ect

87% i nhi bition
of phot osynt he-

sis
(**C upt ake)

69% decr ease
in cell nunber

91% i nhi bition
of phot osynt he-
Si s

(**C upt ake)

EC50
(growt h)

EC50
(mcroplate
met hodgJ

EC50
(cell nunber)

EC50
(**C upt ake)

EC50

(**C upt ake)
EC50

(CO, fixation)

EC50
(CO, fixation)

EC50
(growt h i nhi bi -
tion)

EC50
(growt h inhi bi -
tion)

EC50
(growt h)

~32% i nhi bition
of phot osynt he-
sis

Concentration

Mal I'i son and Can-

Kal | gvi st and Rom

Larsen et al. 1986

Larsen et al. 1986

Francoi s and Rob-

Francoi s and Rob-

(ug/ L) Ref erence
2,667 Pet erson et al
1994
10, 000
non 1984
2,667 Pet erson et al
1994
130
stad 1994
130 Kal | qvi st and
Ronstad 1994
60 Burrell et al
1985
72°
612
311
inson 1990
194¢
inson 1990
1384 Kotrikla et al

(exponenti al
growt h phase)

g

(
r

1181
stationary
owt h phase)

330

10

1997

Kotrikla et al.
1997

Kal | gvi st and
Ronst ad 1994

Val enti ne and
Bi ngham 1976



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration

Speci es Cheni cal CQo) Duration Ef f ect (ug/ L) Ref erence
G een al ga, . o - - 8 hr ~74% i nhibition 100 Val entine and
Chl anydononas rei nhardtii of phot osynt he- Bi ngham 1976

sis
G een al ga, ) o - - 8 hr ~97% i nhi bition 1, 000 Val enti ne _and
Chl arrydom)nas rei nhardtii of phot osynt he- Bi ngham 1976

sis
G een al ga, . o - - 24 hr EC50 48° Larsen et al. 1986
Chl'anydononas rei nhardti i (**C upt ake)
Green al ga, - - 24 hr EC50 19° Larsen et al. 1986
Chl arrydormnas rei nhardtii (*C upt ake)
G een al ga, ) o - - 24 hr EC50 442 Larsen et al. 1986
Chl anydormnas rei nhardtii (**C upt ake)
G een al ga, ) o - - 1-2 days Gomh rate 216 Her sh and Crunpton
Chl arrydom)nas rei nhardtii® reduced by 100% 1987
G een al ga, ) o - - 1-2 days Gowh rate 21.6 Hersh and Crunpton
Chl arrydormnas reinhardtiic® reduced by 13% 1987
Green al ga, _ o 94% - 2 mn EC50 ) 45 Hersh and Crunpton
Chl anydononas rei nhardtii® (phot osynt heti c 1989

oxygen evol u-

tion)
G een al ga, . o 94% - 2 mn EC50 . 484 Hersh and Crunpton
Chl anydom)nas rei nhardtiie® (phot osynt heti c 1989

oxygen evol u-

tion)
G een al ga, ) o - - 65 hr 13% reduction 49. 6 Hiranpradit and
Chl arrydom)nas reinhardtii in chlorophyll Foy 1992
G een al ga, ) o 92. 2% - 96 hr EC50 176 Fairchild et al.
Chl'anydononas rei nhardti i (chl orophyl I') 1998
G een al ga - - 72-96 hr 36.2% and 50- 52 Foy and
Chl anydom)nas sp. 84. 9% Hiranpradit 1977

growt h inhibi -

tion,

12. 8% reduction
in chlorophyll



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration
Speci es Cheni cal CQo) Duration Ef f ect (ug/ L) Ref erence
G een al ga, - - 72-96 hr 64.1% and 100- 104 Foy and
Chl anydononas sp. 93.3%8 Hiranpradit 1977
growt h i nhi bi -
tion; )
32. 4% reduction
in chl orophyl |
G een al ga, - - 72-96 hr 77.5% and 200- 208 Foy and
Chl anydononas sp. 96.6% Hiranpradit 1977
growt h inhi bi -
tion;
49. 9% r educti on
in chlorophyll
G een al ga, - - 72-96 hr 76.6% and 100% 400- 416 Foy and
Chl amydononas sp. growt h i nhi bi - Hi ranpradit 1977
tion;
84. 2% reduction
in chlorophyll
Green al ga, - - 72-96 hr 78. 6% growt h 832 Foy and
Chl anydonobnas sp. i nhi bi tion'; Hi ranpradit 1977
90. 5% _ )
reduction in
chl or ophyl |
G een al ga, - - 4 days EC50 176 Fairchild et al.
Chl anmydononas sp. (bi omass) 1994a
Green al ga, 99% - 15 min EC50 141 Al t enburger et al.
Chlorella fusca (ph;)t osynt he- 1990
SIS
een al ga, 99% - 14 hr EC50 36 Al t enburger et al.
Chlorella fusca (cell volune 1990
gr ow h)
Green al ga, 99% - 24 hr EC50 26 Al t enburger et al.
Chlorella fusca (cell reproduc- 1990
tion)
G een al ga, 98% - 24 hr EC50 15 Faust et al. 1993
Chlorella fusca (cell nunber)
G een al ga, 95% - 14 days EC50 o 53.91 Kotrikla et al.
Chlorella fusca (growt h inhi bi - (exponenti al 1997

tion) growt h phase)



Table 6 (continued)

byrenoidosa

een al ga, )
lorella pyrenoi dosa

n al ga, )
rella pyrenoi dosa

oo

G een al ga, .
Chl orel Il a pyrenoi dosa

een al ga, )
lorella pyrenoi dosa

n al ga, )
rella pyrenoi dosa

om

pyr enoi dosa

pyr enoi dosa

G een al ga, .
Chl orel Il a pyrenoi dosa

Cheni ca

Dur ati on

95%

>95%

14 days

72 hr

2 WK

2 WK

2 wk

12-14

10 days

10 days

110 hr

Ef f ect

EC50
(growt h inhi bi -
tion)

30% growt h i n-
hi bi tion and
phot osynt heti c
O, evolution;

6. 7% reduction
in protein syn-
thesis; effects
upon |1 pids

70% r educed
growt h

95% r educed
growt h

92% r educed
growt h

~64% i nhi bition
of phot osynt he-
sis

~96% i nhi bition
of phot osynt he-
sis

EC50
(cell nunber)

30% growt h

i nhi bition; 40%
reduction in

chl orophyl | a

65% gr owt h
i nhibition; 70%
reduction In

chl orophyl | a

39% reduction
in chl orophyl

Concentration

El - Sheekh et al
1994

Val enti ne and Bi n-

Gonzal ez- Murua et
al . 1985

Gonzal ez- Murua et

(ug/ L) Ref erence
75.73 Kotrikla et al
(stationary 1997
growt h phase)
1, 078
500 Virmani et al
1975
2,500 Virmani et al
1975
10, 000 Virmani et al
1975
100
gham 1976
1, 000 Val enti ne and
Bi ngham 1976
300 Stratton 1984
53.9
107. 8
al . 1985
49. 6

Hirangradit and
Foy 1992



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration

Speci es Cheni cal CQo) Duration Ef f ect (ug/ L) Ref erence
G een al ga, . Anal yti cal - <50 mn >80% i nhi bi tion 125 Hannan 1995
Chl orel l a pyrenoi dosa of )

phot osynt hetic

CO, uptake
Green al ga, Anal yti cal - <50 mn 100% i nhi bi tion 1, 250 Hannan 1995
Chl orel l a pyrenoi dosa of )

phot osynt heti c

CO, uptake
G een al ga, . - - 7 days 31. 0% reduction 250" Veber et al. 1981
Chlorella vulgaris indry w.
Green al ga, ) - - 7 days 43. 6% reduction 500" Veber et al. 1981
Chlorella vulgaris indry w.
G een al ga, . - - 7 days 56. 4% reduction 2,500 Veber et al. 1981
Chlorella vulgaris indry w.
G een al ga, . - - 7 days 61. 8% reduction 5, 000" Veber et al. 1981
Chlorella vulgaris indry wt.
Green al ga, ) - - 24 hr EC50 325? Larsen et al. 1986
Chlorella vulgaris (**C upt ake)
G een al ga, . - - 24 hr EC50 305° Larsen et al. 1986
Chlorella vulgaris (**C upt ake)
Green al ga, ) - - 24 hr EC50 293° Larsen et al. 1986
Chlorella vulgaris (**C upt ake)
G een al ga, . - - 30 min EC50 . 305 Van der Heever and
Chlorella vulgaris (Decrease in Grobbel aar 1997

oxygen

evol ution)
Green al ga, 92. 2% - 96 hr EC50 94 Fairchild et al.
Chlorella vulgaris (chl orophyl 1) 1998
G een al ga, . 98% - 12 days Reduced grow h, 10 Berard et al 1999
Chlorella vulgaris but showed

signs of

recovery



Table 6 (cont

Green al ga,
Clorellasp.*

Green al ga,
Chlorella sp.

i nued)

Chemi cal

(Har/dLness
as
o)

Dur ati on

94%

94%

94%

72-96 hr

72-96 hr

72-96 hr

72-96 hr

72-96 hr

1-2 days

2-3 days

4 days

Ef f ect

31.0% growt h
i nhi bi tion’;
38. 8% reduction

in
chl or ophyl |

45. 3% growt h
i nhi bition';
30. 3% reduction

in
chl or ophyl |

52.3% growt h
i nhi bition';
83. 7% reduction

in
chl or ophyl |

59. 2% gr owt h

i nhibition';
93. 5% reduction
in chlorophyll

53, 7% growt h

i nhi bition';
95. 4% reduct i on
in chlorophyl |

Gowh rate
reduced by 86%

Growmh rate
reduced by 55%

EC50

(phot osynt heti c
oxygen.

evol ution)

EC50

(phot osynt heti c
oxygen.

evol ution)

EC50

(phot osynt heti c
oxygen.

evol ution)

EC50
(bi omass)

Concentration

(pa/ L) Ref er ence
52 Foy and
Hiranpradit 1977
104 Foy and
Hiranpradit 1977
208 Foy and
Hi ranpradit 1977
416 Foy and
Hiranpradit 1977
832 Foy and
Hiranpradit 1977
216 Hersh and
Crunpton 1987
21.6 Her sh and Crunpton
1987
36 Her sh and Crunpton
1989
41 Her sh and Crunpton
1989
35 Hersh and Crunpton
1989
92 Fairchild et al.

1994a



Table 6 (continued)

Speci es

Green al ga,
Chl or ococcum hypnospor um
Green al ga,
Chl or ococcum hypnospor um

Green al ga,
Francei a sp.

Green al ga,
Francei a sp.

G een al ga,
Francei a sp.

Green al ga,
Francei a sp.

Green al ga,
Francei a sp.

G een al ga, . .
G oetaenium | oi tl esbergari anum

Green al ga, )
Scenedesnus obl i quus

Green al ga, .
Scenedesnus obl i quus

Green al ga, )
Scenedesnus obl i quus

G een al ga, .
Scenedesmnus quadri cauda

(Har/dLness

as

Chemi cal r18’:1(:0,) Dur ati on
- - 2 wk
- - 2 wk
94% - 2 mn
94% - 2 mn
94% - 2 mn
94% - 2 mn
94% - 2 mn
- - 96 hr
- - 24 hr
- - 24 hr
- - 24 hr
- - 8 hr

Concentration

Ef f ect (ug/ L)

Ref erence

75% r educed 5, 000
growt h

92% r educed

ore 10, 000
gro

EC50 ) 466
(phot osynt heti c

oxygen,

evol ution)

EC50 ) 774
(phot osyntheti c

oxygen.
evol ution)

EC50 710
(phot osynt heti c

oxygen.

evol ution)

EC50 . 430
(phot osynt heti c

oxygen.

evol ution)

EC50 _ 720
(phot osynt heti c

oxygen

evol ution)

inhibition 2,157
o
calcification

EC50 38
(**C upt ake)

EC50 57
(*C upt ake)

EC50 49
(*“C upt ake)

42% i nhi bi tion 10

o}
phot osynt hesi s

Virmani et al.
1975
Vernmani et al.
1975

Her sh and Crunpton
1989 P

Hersh and Crunpton
1989 P

Her sh and Crunpton
1989 P

Hersh and Crunpton
1989 P

Her sh and Crunpton
1989 P

Prasad and
Chowdary 1981

Larsen et al. 1986
Larsen et al. 1986

Larsen et al. 1986

Val enti ne and
Bi ngham 1976



Table 6 (continued)

Speci es

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

Green al ga,
Scenedesnus

quadri

quadri

quadri

quadri

quadri

quadri

quadri

quadri

quadri

quadri

quadri

subspi

subspi

cauda

cauda

cauda

cauda

cauda

cauda

cauda

cauda

cauda

cauda

cauda

catus

catus

Cheni ca

(Hawq?ess
as
o)

Dur ati on

>95%

Techni ca

or
anal yti cal
92. 2%

99. 0%

214

8 hr

8 hr

8 days

12-14 days

8 days

8 days

8 days

8 days

8 days

22 hr

96 hr

4 days

24 hr

Ef f ect

84% i nhi bition
of phot osyn-
thesis

?8@6inhibition

0
phot osynt hesi s

I nci pi ent
i nhi bition

EC50
(cell nunber)

4.5% reduction

in
phot osynt hesi s

9. 9% reduction

in
phot osynt hesi s

18. 5% reduction

in
phot osynt hesi s

68. 1% r educti on

in
phot osynt hesi s

99. 3% reduction
in
phot osynt hesi s

9?96inhibition
0

phot osynt hesi s
(**C upt ake)

EC50
(chl orophyl 1)

EC50
(cell nunber)

24. 8%
inhibition of
effective .
phot osynt hesi s
rate

Concentration

Bri ngmann and Kuhn

Fairchild et al
1998

Geyer et al. 1985

(ug/ L) Ref erence
100 Val enti ne _and
Bi ngham 1976
1, 000 Val enti ne and
Bi ngham 1976
30
1977, 1978a,b
100 Stratton 1984
4 Bogacka et al
1990
9 Bogacka et al
1990
30 Bogacka et al
1990
100 Bogacka et al
1990
337 Bogacka et al
1990
2,667 Pet erson et al
1994
169
110
12.3

Schafer et al
1994



Table 6 (continued)

Har dness )
) ) (qgéL as . Concentration

Speci es Cheni cal CO) Dur ation Ef f ect (pa/ L) Ref er ence
G een al ga, . - - 24 hr 57.4% 37 Schafer et al.
Scenedesmnus subspi catus i nhi bition of 1994

effective )

phot osynt hesi s

rate
G een al ga, . - - 24 hr 93.4% 111.1 Schafer et al
Scenedesmnus subspi catus i nhi bition of 1994

effective

phot osynt hesi s

rate
Green al ga, - - 24 hr 100. 0% . 333.3 Schafer et al.
Scenedesnus subspi catus i nhi bition of 1994

ef fective )

phot osynt hesi s

rate
Green al ga, ) 98% - 2 days EC50 21 Ki rby and Sheahan
Scenedesnus subspi catus (cell nunbers) 1994
Green al ga, ) - - 24 hr 50% r eduction ~21.5 Rei nol d et al
Scenedesnus subspi catus in dry mass 1994
Green al ga, ) - - 24 hr EC50 25 Zagor c- Koncan 1996
Scenedesnus subspi catus (net )

assimlation

i nhi bi tion)
Green al ga, ) - - 72 hr EC50 200 Zagor c- Koncan 1996
Scenedesnus subspi catus (growt h

i nhi bition)
Green al ga, _ 99% - 60 days NOEC 20 Behra et al. 1999
Scenedesnus subspi catus (ﬁromnh and

phot osynt heti c

oxygen

evolution)
G een al ga, - - 72-96 hr 60. 2% growt h 50 Foy and
Scenedesnus sp. i nhi bi t'i on? Hi ranpradit 1977
Green al ga, - - 72-96 hr 72.4% growt h 100 Foy and
Scenedesnus sp. i nhi bi t'i on° Hiranpradit 1977
Green al ga, - - 72-96 hr 81. 6% growt h 200 Foy and

Scenedesnus sp. i nhi bi t'i on? Hi ranpradit 1977



Table 6 (continued)

Speci es

Green al ga,
Scenedesnus sp.

Green al ga,
Scenedesnus sp.

Green al ga,
Scenedesnus sp.

G een al ga, )
Sel enast rum capri

Green al ga, .
Sel enastrum capri

Green al ga, )
Sel enastrum capri

Green al ga, )
Sel enast rum capri

G een al ga, .
Sel enastrum capri

Green al ga, .
Sel enastrum capri

G een al ga, .
Sel enastrum capri

Green al ga, )
Sel enast rum capri

Green al ga, )
Sel enast rum capri

Green al ga, )
Sel enastrum capri

Green al ga, )
Sel enastrum capri

Green al ga, )
Sel enastrum capri

cor nutum

cornut um

cor nut um

cornut um

cor nut um

cor nut um

cor nut um

cornut um

cor nut um

cor nutum

cornutum

cornutum

Har dness
Cheni cal (ngé(lz_q?s Duration
- 72-96 hr
- 72-96 hr
- 4 days
97. 4% - 5 days
97. 4% - 5 days
97. 4% - 5 days
97. 4% - 5 days
97. 4% - 5 days
97. 4% - 5 days
97. 4% - 5 days
85. 5% 47 7 days
85. 5% 47 7 days
85. 5% 47 7 days
- 24 hr
- 24 hr

Ef f ect

84. 7% growt h
i nhi bi tione

83. 7% growt h
i nhi bi tione

EC50
(bi omass)

Si 8ni ficantly
reduced cell
nunber s

M ni mum
al gi static
concentration

12% chl or ophyl |
a reduction

42% chl or ophyl |
a reduction

76% chl or ophyl |
a reduction

92% chl or ophyl |
a reduction

96% chl or ophyl |
a reduction

13.8% i ncreased
bi omass

36. 2% decr eased
bi omass

75. 9% decr eased
bi omass

EC50
(*C upt ake)

EC50
(*“C upt ake)

Concentration

(ug/ L) Ref erence
400 Foy and
Hiranpradit 1977
800 Foy and
Hi ranpradit 1977
169 Fairchild et al
1994a
54 Parrish 1978
200 Parrish 1978
32 Parrish 1978
54 Parrish 1978
90 Parrish 1978
150 Parrish 1978
200 Parrish 1978
100! Johnson 1986
1, 000 Johnson 1986
1, 000 Johnson 1986
53 Larsen et al. 1986
342 Larsen et al. 1986



Table 6 (continued)

Speci es

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

cornutum

cornut um

cor nut um

cor nutum

cornutum

cornutum

cor nutum

cor nut um

cor nut um

cornutum

cor nutum

cornut um

cor nut um

cornutum

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
- - 24 hr
80% - 21 days
80% - 21 days
80% - 24 hr
80% - 24 hr
- - 5 days
- - 5 days
reagent 171 30 min
gr ade
r eagent 171 30 min
gr ade
reagent 171 4 days
gr ade
99. 9% - 1 day
99. 9% - 3 days
99. 9% - 5 days
99. 9% - 7 days

Ef f ect

EC5

0

(**C upt ake)

EC50
(bi omass)

EC50
(bi onass)

EC5
(0;

EC5
(0,

EC5

0 .
evol ution)

0 .
evol ution)

0

(cell nunber)

EC5

0

(cell nunber)

EC50
(CO, fixation)

EC50 )
(G generation)

EC5

0

(cell nunber)

. 0% reduction

chl or ophyl | ;

. 3% reduction

“C upt ake

. 2% reduction

chl or ophyl I ;

. 4% reduction

C upt ake

. 5% reduction

chl or ophyl | ;

. 6% reduction

*“C upt ake

. 6% reduction

chl or ophyl | ;

. 5% reduction

C upt ake

Concentration

Larsen et al. 1986
Turbak et al. 1986
Turbak et al. 1986
Turbak et al. 1986

Turbak et al. 1986

Abou-Waly et al.
1991a

Abou-Waly et al.
1991a

Abou-Waly et al.

(ug/ L) Ref erence
42°
58. 72
410°
69. 7*
854
100 Roberts et al
1990
95 Roberts et al
1990
100 Ver st eeg 1990
380 Ver st eeg 1990
50 Ver st eeg 1990
130
130
130
1991a
130

Abou-Valy et al.
1991a



Table 6 (continued)

Speci es

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

cornutum

cornut um

cornut um

cornut um

cor nutum

cornutum

cor nutum

cor nut um

cornut um

cor nut um

cornutum

cornut um

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
99. 9% - 3 days
99. 9% - 5 days
99. 9% - 7 days
92. 2% - 4 days
- - 72 hr
- - 72 hr
Techni cal - 22 hr
or
anal yti cal
- 100 96 hr
- - 72 hr
R - 72 hr
- - 72 hr
- - 72 hr

Ef f ect
EC50
(chl orophyl | a)

EC50
(chlorophyl | a)

EC50
(chl orophyl | a)

EC50
(growt h)

9?%i nhi bi ti on
o]

phot osynt hesi s
(**C upt ake)
EC50
(chlorophyll a)

EC50

EC50
(cell nunbers)

EC50
(chlorophyll a
spect r ophot onet

ric
nmeasur enment )

EC50
(chlorophyll a

fluoronmetric
measur ement )

Concentration

Abou-Waly et al.
Abou-Waly et al.
1991b

Abou-Waly et al.

Fairchild et al.

Gaggi et al. 1995

Van der Heever and
Grobbel aar 1996

Van der Heever and

(ug/ L) Ref erence
283
1991b
218
214
1991b
117
1994a, 1998
200 Kal | qvi st and
Ronstad 1994
110 Kal | gvi st and
Ronst ad 1994
2,667 Pet erson et al.
1994
147
118. 2 Radet ski et al.
1995
359
902
Grobbel aar 1996
960

Van der Heever and
G obbel aar 1996



Table 6 (continued)

Speci es

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

Green al ga,
Sel enastrum

Green al ga,
Sel enast rum

Green al ga,
Sel enast rum

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

capri

cornutum

cornut um

cor nutum

cornutum

cor nutum

cornut um

cor nutum

cornutum

cor nut um

cor nutum

cornutum

cornutum

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
- - 96 hr
- - 96 hr
- - 96 hr
- - 96 hr
- - 30 nmin
- - 72 hr
- - 72 hr
R - 4 days
Techni cal - 96 hr
gr ade
Techni cal - 96 hr
gr ade
Techni cal - 96 hr
gr ade
99. 7% - 6 days

Ef f ect

EC50
gcel | nunber;
ree culture)

EC50

(cell nunber;
i mobi | i zed
culture)

LC50

EC50
(cell nunbers)

EC50 )
(decrease in
oxygen.

evol ution)

EC50
(growth

i nhi bi tion)
EC50
(growth

i nhi bi tion)
1 50
(chlorophyll a)
NOEC

( bi omass)
LCEC

(bi onass)
EC50

(bi omass)

Lowest Conplete
| nhibition
Concentration
(growt h)

Concentration
(pg/ L)

Ref erence

200

220

26
26

222
164.3

(Cryogeﬁ'ggot 0ox)
80
75
150
235

2160

Abdel - Hami d 1996

Abdel - Hami d 1996

Caux et al. 1996
Caux et al. 1996

Van der Heever and
Grobbel aar 1997

Benhra et al. 1997
Benhra et al. 1997

El Jay et al. 1997
Fairchild et al.
1997

Fairchild et al.
1997

Fairchild et al.
1997

Schrader et al.
1997



Table 6 (continued)

Speci es

Green al ga, )
Sel enastrum capri cor nut um

Green al ga, )
Sel enast rum capri cor nut um

G een al ga, .
Sel enast rum capri cor nut um

Green al ga,
Sti geocl oni um t enue

Green al ga,
Sti geocl oni um t enue

Green al ga, )
U ot hri x subconstricta

Bent hi ¢ di at om
Craticul a cuspi data

Di at om o
Cycl ot el | a neneghi ni ana
(Arizona race)

Di at om o
C}/cl otel |l a neneghi ni ana
(Towa race)

Di at om o
C\K/]CI otel | a neneghi ni ana
(M nnesota race

Di at om o
Cyclotel | a meneghi ni ana

Di at om
Cyclotella sp.

Di at om .
Navi cul a pel l'i cul osa

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
- - 4 hr
ACS - 3 days
99. 7% - 5 days
- - 24 hr
- - 24 hr
- - 24 hr
98% - 67 days
chronic, 12
days acute
- - 7 mn
- - 7 mn
- - 7 mn
Techni cal - 22 hr
or
anal yti cal
- - 6 days
97% - 5 days

Ef f ect

EC50
gchl orophyl |l a
| uorescence)

EC50
(growt h)

LOEC

(growt h)
EC50

(*C upt ake)

EC50
(**C upt ake)

EC50
(*C upt ake)

LCEC
(chlorophyl | a)

EC50 _
gphot osynt hesi s

EC50 )
gphot osynt hesi s

EC50 _
§ phot osynt hesi s

9f7%i nhi bi tion
o}

phot osynt hesi s
(**C upt ake)

EC50
(growt h)

EC50
(cell nunber)

Concentration
(pg/ L)

Ref erence

232

164

220

1272

2242

88*

83

99

105

243

2,667

430

60

Van der Heever and

Grobbel aar 1998
Mayer et al. 1998

Schr ader et al
1998

Larsen et al. 1986

Larsen et al. 1986

Larsen et al. 1986

Nel son et al. 1999

Mll7ie and Hersh
M||7ie and Hersh
MIlie and Hersh

Pet erson et al.
1994

Kal | qvi st and
Romst'ad 1994

Hughes 1986;
Hughes et al.
1986, 1988



Table 6 (continued)

Har dness )
) ) (qgéL as . Concentration
Speci es Cheni cal CO) Dur ation Ef f ect (pa/ L) Ref er ence
Di at om . 97% - 5 day NCEC <100 Hughes 1986
Navi cul a pellicul osa exposure, 9 Hughes et al
day recovery 1986, 1988
Di at om ) 97% - 5 day Al gistatic, 1,710 Hughes 1986
Navi cul a pel li cul osa exposur e, concentration Hughes et al
day 1986, 1988
recovery
Di at om . 97% - 5 day Al gi cidal | >3, 200 Hughes 1986;
Navi cul a pel licul osa exposure, concentration Hughes et al
day 1986, 1988
recovery
Di at om Techni cal - 22 hr 99% i nhi bition 2,667 Pet erson et al
Ni t zschia sp. or of ) 1994
anal yti cal phot osynt hesi s
(**C upt ake)
Cr ypt onmonad, o - - 6 days EC50 500 Kal I gvi st and
Crypt ononas pyrinoidifera (growt h) Ronst ad 1994
Duckweed, 97% - 5 days EC50 170 Hughes 1986;
Lema gi bba (frond Hughes et al
producti on) 1986, 1988
Duckweed, 97% - 5 day NOEC <100 Hughes 1986
Lema gi bba exposure (frond Hughes et al
day producti on) 1986, 1988
recovery
Duckweed, 97% - 5 day Phytostatic 1,720 Hughes 1986
Lema gi bba exposure concentration Hughes et al
day 1986, 1988
recovery
Duckweed, 97% - 5 day Phyt oci dal >3, 200 Hughes 1986
Lema gi bba exposure concentration Hughes et al
day 1986, 1988
recovery
Duckweed, - - 20 days No effect upon 20 Beaunont et al
Lema i nor growt h; 1976a, b
increased
sol ubl e protein
cont ent
i ncreased

phot osynt hesi s
and respiration



Table 6 (continued)

Speci es

Duckweed,
Lema mi nor

Duckweed,
Lemma m nor

Duckweed,
Lemma m nor

Duckweed,
Lemrma m nor

Duckweed,
Lemma m nor

(Hawq?ess

as

Chemi cal r18’:1(:0,) Dur ati on
- - 20 days
- - 20 days
- - 20 days
- - 15 days
- - 15 days

Ef f ect

~12% r educed

gr ow h;
i'ncreased water
and sol ubl e
protein

cont ent

i ncreased )
phot osynt hesi s
and respiration

~23% r educed

gr ow h;
I'ncreased water
and sol ubl e
protein
content;

i ncreased )
phot osynt hesi s
and respiration

~74% r educed
growt h;
i'ncreased

wat er,

chloro th,
and sol ubl e
protein

cont ent

i ncreased )
phot osynt hesi s
and respiration

I ncreased tota
fatty acid and
-linolenic

aci d content;

i ncreased .
nDnoPalatosylm
a-cyl-glycero
per cent age

In

fatty acid and
-linolenic

acid content;

decreased

linoleic acid

cont ent

i ncreased

nonoga-

| act osyl di acyl -

gl ycero

per cent age

creased tota
t
|

Concentration
(pg/ L)

Ref erence

50

100

250

100

1, 000

Beaunont et al
1976a, b, 1978

Beaunont et al .
1976a, b, 1978

Beaunont et al.
1976a, b

Grenier et al.
1979

Grenier et al.
1979



Table 6 (continued)

Speci es

Duckweed,
Lema mi nor

Duckweed,
Lema m nor

Duckweed,
Lemma m nor

Duckweed,
Lema mi nor

Duckweed,
Lema m nor

Duckweed,
Lemtma m nor

Duckweed,
Lemma m nor

Duckweed,
Lema m nor

Wld rice,

Zi zani a aquatica

WIld celery,

Val | i sneria anmericana

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
- - 15 days
- - 10 days
- - 2 days
Techni cal - 7 days
or
anal yti cal
Techni cal - 96 hr
Techni cal - 96 hr
Techni cal - 96 hr
92. 2% - 4 days
85% - 83 days
- - 42 days

Ef f ect

I ncreased
anount s of

polar lipids in

chl orophyl I -
protein

conpl exes of
chl oropl asts

I ncreased [**C] -
_acetate

i ncorporation
into
chl or opl ast
I'ipids

Changes in

chl or opl ast

ul trastructure;
i ncreased

chl or ophyl |
cont en

95% i nhi bition
of growth

NCEC
(bi onass)

LCEC
(bi omass)

EC50
('bi onmass)

EC50
(frond
producti on)

Vi si bly
senescent; 75%
reduction in
chl orophyl | a
inleaves

EC50
(total |eaf
| engt h)

Concentration
(pg/ L)

Ref erence

248

248

248

2, 667

75

150

153

92

50

163

Grenier et al.
1987

Grenier et al.
1989

Simard et al. 1990

Pet erson et al.
1994

Fairchild et al.
1997

Fairchild et al.
1997

Fairchild et al.
1997

Fairchild et al.
1998

Det enbeck et al.
1996

Davis 1981;
Forney and Davi s



Table 6 (continued)

Speci es

WIld celery, )
Val | i sneria anericana

Wld celery, )
Val | i sneria americana

Coont ai |,
Cer at ophyl | um der mer sum

Coont ai |l ,
Cer at ophyl | um sp.

Cattail,
Typha latifolia

Watermilfoil,
Myri ophyl | um het er ophyl | um

Waterm | foil
Myri ophyl | um spi cat um

Watermi I foil,
Myri ophyl | um spi catum

Waterm I foil,
Myri ophyl I um spi catum

Sago pondweed,
Pot'anpbget on pecti nat us

Bushy pondweed,
Naj as sp.

Egeri a,
Egeria sp.

El odea, )
El odea canadensi s

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
85% - 6- 8 days
92. 2% - 14 days
85% - 19 days
92. 2% - 14 days
- - 28 days
- - 24 hr
- - 5 days
- - 28 days
92. 2% - 14 days
- - 14 days
- - 28 days

Ef f ect

Reduced | eaf
growt h and
whol e pl ant
bi omass

Reduced t uber
over-w ntering
success

Reduced stem
el ongati on

EC50
(wet weight)

No effect upon
growt h

EC50
(wet wei ght)

EC50
(1 ength)

30% i ncrease in
net )
phot osynt hetic
rate

50% r educti on
in branch
nunber

Reduced
bi omass

EC50
(wet wei ght)

EC50
(bi omass)

EC50
(1 ength)

Concentration

(ug/ L) Ref erence
8 Cohn 1985
4 Cohn 1985
50 Det enbeck et al.
1996
22 Fairchild et al.
1998
25 Det enbeck et al.
1996
132 Fairchild et al.
1998
1,104 Davi s 1981;
Forney and Davi s
10 Hof f mann and
W nkl er 1990
3,700 Bird 1993
100 Flem ng et al.
991
24 Fairchild et al.
1998
<38 Fairchild et al.
1994a
80 Davi s 1981;

Forney and Davi s
1981



Table 6 (continued)

Speci es

El odea, )
El odea canadensi s

El odea, )
El odea canadensi s

El odea,
El odea canadensi s

El odea,
El odea canadensi s

Wat er noss, ) )
Fontinalis antipyretica

Wat er noss, .
Fontinal i s hypnoi des

Wat er noss,
Fontinal i s squanpsa

M xed macrophyt es,
Cer at ophyl | um sp.
and El odea sp.

M xed macrophytes,
Cer at ophyl | um sp.
and El odea sp.

M xed macrophyt es,
Cer at ophyl | um sp.
and El odea sp.

Pr ot ozoa, .
Acant hanpbeba castel | ani i

Prot ozoa, o
Acant hanpbeba castel l anii

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
- - 21 days
- - 20 days
85% - 19 days
92. 2% - 14 days
- - 20 days
- - 24 hr
- - 24 hr
85. 5% 47 30 days
85. 5% 47 30 days
85. 5% 47 30 days
- - 6 days
- - 6 days

Ef f ect

EC50
(1 ength)

Dar k_ )
respiration
rate exceeded

net )
phot osynt hesi s
rate

No effect upon
growt h

EC50
(wet weight)

Dar k_ )
respiration
rate exceeded

net )
phot osynt hesi s
rate

90% r educt i on
In net .
phot osynt hesi s

20% r eduction

in net )
phot osynt hesi s

18.3% i ncreased
bi omass

11. 6% decr eased
bi onass

47. 6% decr eased
bi omass

5% popul ati on
decrease

14% popul ati on
decr ease

Concentration

(ug/ L) Ref erence
109 Davi s 1981; _
Forney and Davi s
10 Hof f mann and
W nkl er 1990
75 Det enbeck et al.
1996
21 Fairchild et al.
1998
10 Hof f mann and
W nkl er 1990
2 Hof f mann and
W nkl er 1990
10 Hof f mann and
W nkl er 1990
10 Johnson 1986
100 Johnson 1986
1, 000 Johnson 1986
100 Prescott et al.
1977
1, 000

Prescott et al.
1977



Table 6 (continued)

Speci es

Pr ot ozoa, .
Acant hanpeba cast el | ani

Pr ot ozoa, .
Acant hanoeba cast el | ani

Pr ot ozoa
Col pi di um canpyl um

Prot ozoa, o
Eugl ena gracilis

Pr ot ozoa, o
Eugl ena gracilis

Pr ot ozoa, o
Eugl ena gracilis

Prot ozoa, . .
Tetrahynmena pyriforms

Prot ozoa, ) )
Tetrahynena pyrifornmis

dra
dra viridis

Roti fer,
Brachi onus cal yci fl orus

Leech,
a OSS|phon|a conpl anat a

Leech,
Hel obdel | a stagnalis

Snai | ,
Lymaea pal ustris

Snai | ,
Lymaea pal ustris

Cheni ca

Har dness

LT

Dur ati on

99. 2%

99. 2%

97. 8%

97. 8%

6 days

6 days

24 hr

8 hr

8 hr

24 hr

48 hr

21 days

24 hr

27-28 days

27-28 days

12 wk

12 wk

Ef f ect

15% popul ati on
decrease

40% popul ati on
decrease

EC50
(cell nunber)

~%196inhibition
0

phot osynt hesi s
~?8@binhibition
o}

phot osynt hesi s
~83% i nhi bition
of

phot osynt hesi s

EC50

EC50
(cell nunber)

Reduced buddi ng
rate

LC50
LC50
LC50

No effect upon
?rowt
ecund|ty or
| ycogen
nBtabollsw

I nhi bi ted BapH

and GST enzyne
activities

Concentration

Huber et al. 1991

Benson and Boush
1983

Streit and Peter
1978

Streit and Peter
1978

Baturo et al. 1995

(ug/ L) Ref erence
4,000 Prescott et al
1977
10, 000 Prescott et al
1977
>50, 000 Roberts et al
1990
10 Val enti ne and
Bi ngham 1976
100 Val entine and
Bi ngham 1976
1, 000 Val enti ne _and
Bi ngham 1976
118, 500
96, 000 Schafer et al
1994
5, 000
7,840 Crisinel et al
1994
6, 300
9, 900
125
5

Baturo and Lagadic
1996



Table 6 (continued)

Speci es

Mussel (gl ochidia |arva),
Anadonta i nmbecilis

Mussel (1-2 d old juvenile),
Anadont a inmbecilis

Mussel (7-10 d old juvenile),

Anadonta i nbecilis

Anostracan,
Strept ocephal us texanus

Cl adocer an,
Ceri odaphni a dubi a

Cl adocer an, )
Ceri odaphni a dubi a

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a nagna

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a magnha

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a nagna

Cl adocer an,
Daphni a magna

Har dness
Cheni cal (ngé(lz_q?s Duration
97. 3% 40- 50 24 hr
97. 3% 40- 50 48 hr
97. 3% 40-50 48 hr
- - 24 hr
>99% 57.1 4 days
>99% 57.1 4 days
- - 26 hr
- 100 48 hr
- 100 48 hr
- - 21 days
- - 48 hr
- - 96 hr
- - 96 hr
97. 3% 40-50 48 hr
- - 24 hr

Ef f ect

LC50

LC50

LC50

LC50

MATC

MATC

LC50

BCF = 4.4

BCF = 2.2

Reduced young

producti on

10% nortality

30% nortality

60% nortality

LC50

EC50

Concentration

Ois et al. 1991

Ois et al. 1991

El | 8ehausen et al.
198

El | 8ehausen et al.
198

(ug/ L) Ref erence

>60, 000 Johnson et al.
1993

>60, 000 Johnson et al.
1993

>60, 000 Johnson et al.
1993

>30, 000 Crisinel et al.
1994

7,100

14, 100

3, 600 Frear and Boyd
1967

10
10

2,000 Kaushi k et al.
1985

22,000 Bogacka et al.
1990

16, 900 Bogacka et al.
1990

48, 300 Bogacka et al.
1990

9, 400" Johnson et al.
1993

>30, 000

Crisinel et al.
1994



Table 6 (continued)

Speci es

Cl adocer an,
Daphni a nagna

Cl adocer an,
Daphni a magna

Cl adocer an,
Daphni a nmagna

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adoceran
Daphni a pul ex

Cl adocer an,
Daphni a pul ex
Cl adocer an,

Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an
Daphni a pul ex

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
- 48 hr
85% - 48 hr
85% - 48 hr
- 3 hr
99. 2% - 28 days
99. 2% - 28 days
99. 2% - ~70 days
99. 2% - 28 days
99. 2% - 28 days
99. 2% - 28 days
99. 2% - 70 days
99. 2% - 28 days
99. 2% - 70 days

Ef f ect

EC50

Significantly
decr eased
survi val

No effect upon
survi val

LC50

11. 7% decr eased
survi val and
28. 2% decr eased
reproduction

4. 2% decr eased
survival and
26. 8% decr eased
reproduction

41. 7% decr eased
reproduction

20. 2% decr eased
survival an
45. 5% decr eased
reproduction

9. 6% decr eased
survival and
48. 3% decr eased
reproduction

42% decr eased
reproduction

48. 2% decr eased
reproduction

14. 9% decr eased
survival; 53.9%
decreased.
reproduction

62. 6% decr eased
reproduction

Concentration

(ug/ L)

Ref erence

>30, 000

25

50

>40, 000

1,000

2,000

2,000

3, 000

4, 000

5, 000

5, 000

10, 000

10, 000

Crisinel et al.
1994

Det enbeck et al.
1996

Det enbeck et al.
1996

Ni shi uchi and
Hashi not o 1967,
1969

Schober and
Lanpert 1977

Schober and
Lanpert 1977

Schober and
Lanpert 1977

Schober and
Lanpert 1977

Schober and
Lanmpert 1977

Schober and
Lanpert 1977

Schober and
Lanpert 1977

Schober and
Lanpert 1977

Schober and
Lanpert 1977



Table 6 (continued)

Speci es

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an,
Daphni a pul ex

Cl adocer an
Daphni a pul ex

Cl adoceran (adult),
Mbi na macr ocopa

Cl adocer an,
Moi na nmacr ocopa

Anphi pod §15‘ instar),
Gammar us fasciatus

|l a azteca

EE

a

X

dotted npsquito,
restuans

=a __
—=Q ®—~
oo

(2 instar),
nomus riparius

(~10 d),
nomus tentans

9z 9= ps

- Q.
—Q
oo

Rai nbow trout (enbryo),

Oncor hynchus nyki ss

Rai nbow trout (enbryo),

Oncor hynchus nyki ss

i FOd (approx 2 instar),
e

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
99. 2% - 28 days
- - 10 min
- - 10 min
98% - 18 hr
- - 3 hr
- - 4-6 Wk
94% - 48 hr
98% - 18 hr
98% - 18 hr
- 151 10 days
97. 1% 42- 44 96 hr
(fed)
80% 50 23 days
(at hatchi ng)
80% 200 23 days

(at hat chi ng)

Ef f ect

96. 5% decr eased

reproduction

10% r educti on
in food |
consunption

50% r educti on
in food
consunption

LC50

LC50

40% nortality;

10% i ncrease I n

potenti al
producti on;
reduced_ act ual
popul ati on
growt h

LC50

LC50

LC50

LC50

LC50

Concentration

(ug/ L) Ref erence
20, 000 Schober and
Lanpert 1977
350 Pott 1980
1, 600 Pott 1980
700 Bowman et al 1981
>40, 000 Ni shi uchi and
Hashi noto 1967,
1969
1, 000 Shcherban 1972a, b
5,700 Macek et al. 1976
2,000 Bowran et al. 1981
~60, 000 Bowman et al. 1981
18, 900 Taylor et al. 1991
>28, 000 McNamara 1991b
736 Birge et al. 1979
888 Birge et al. 1979



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration

Speci es Chemi cal CO) Dur ati on Ef f ect (ug/ L) Ref erence
Rai nbow trout (sac fry), 80% 50 27 days LC50 696 Birge et al. 1979
Oncor hynchus nyki ss (4 days post -

hat ch
Rai nbow trout (sac fry), 80% 200 27 days LC50 864 Birge et al. 1979
Oncor hynchus nyki ss (4 days post-

hat ch
Rai nbow trout (sac fry), 80% 50 27 days LC1 23.2 Birge et al. 1979
Oncor hynchus nyki ss (4 days post-

hat ch
Rai nbow trout (sac fry), 80% 200 27 days LCL 61.8 Birge et al. 1979
Oncor hynchus nyki ss (4 days post-

hat ch
Rai nbow trout (sac fry), 80% 50 27 days 3%teratic 43. 2 Birge et al. 1979
Oncor hynchus nyki ss (4 days post - | arvae

hat ch
Rai nbow trout (sac fry), 80% 50 27 days 6%teratic 432 Birge et al. 1979
Oncor hynchus nyki ss (4 days post - | arvae

hat ch
Rai nbow trout (sac fry), 80% 50 27 days 62% teratic 4,020 Birge et al. 1979
Oncor hynchul s nyki ss §14 days post - | arvae

atch
Rai nbow trout (sac fry), 80% 200 27 days 2% teratic 13.6 Birge et al. 1979
Oncor hynchul s nyki ss (4 days post- | arvae

hatchy
Rai nbow trout (sac fry), 80% 200 27 days 3%teratic 48.0 Birge et al. 1979
Oncor hynchus nyki ss (4 days post - | arvae

hat ch
Rai nbow trout (sac fry), 80% 200 27 days 4% teratic 416 Birge et al. 1979
Oncor hynchus nyki ss §]4 days post - | arvae

atch
Rai nbow trout (sac fry), 80% 200 27 days 65% teratic 4,020 Birge et al. 1979
Oncor hynchus nyki ss (4 days post- | arvae

hat ch
Rai nbow t rout (L_uvenil e), 99. 3% - 48 hr LC50 5, 660 Pluta 1989
Oncor hynchus nyki ss



Table 6 (continued)

Speci es

Rai nbow trout (Luvenile),

Oncor hynchus nyki ss

Rai nbow trout (Luvenile),

Oncor hynchus nyki ss

Rai nbow trout,
Oncor hynchus nyki ss

Rai nbow trout,
Oncor hynchus nyki ss

Rai nbow trout,
Oncor hynchus nyki ss

Rai nbow trout (Luvenile),

Oncor hynchus nyki ss

Rai nbow trout (Luvenile)

Oncor hynchus nyki ss

Rai nbow t rout (Luvenile),

Oncor hynchus nyki ss

Rai nbow t rout (Luvenile),

Oncor hynchus nyki ss

(Hawq?ess
as
Cheni cal r18’:1(:0,) Dur ation
- - 28 days
- - 28 days
- - 28 days
- - 28 days
- - 28 days
93. 7% - 14 days
98% - 10 days
98% - 10 days
99% 380 5 wk

Ef f ect

Changes in
renal corpuscle
ultrastructure

Changes in

renal corpuscle
and tubul e
ultrastructure

Sli ght
ultrastructura
chanPes in
rena

cor puscl es

Sl i ght .
hi st opat hol ogi ¢
al changes in
liver;
increased
ultrastructura
chanPes in

rena

corpuscl es

Utrastructura
chanPes in

rena

cor puscl es and
hi st opat hol ogi ¢
al changes in
l'iver

No effect upon
survival , body
wei ght, [iver
wei ght, or
liver
xenobi oti c-

met abol i zi ng
enzyme .
activities

Reduced pl asma
protein

Reduced pl asma
protein

Utrastructura
alterations in
ki dney proxi ma
tubul es

Concentration

Fi scher-Scherl et

Fi scher-Scherl| et

(ug/ L) Ref erence
5
al
10
al
5 Schwai ger et
1991
10 Schwai ger et
1991
20 Schwai ger et
1991
10 Egaas et al
3.0 Davi es et al
1994b
50 Davi es et al
1994b
12. Qulm et al

L

L

=]

1993

1995



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration

Speci es Cheni cal CQo) Duration Ef f ect (ug/ L) Ref erence
Rai nbow t r out (L_uvenil e), 99% 380 5 wk U trastructural 24.0 Qulm et al. 1995
Oncor hynchus nyki ss alterations in

ki dney proxi nmal

and di stal

tubul es
Atlantic sal nmon (parr), - - 30 mn Reduced 2.0 Mbore and Waring
Sal no sal ar ol factory 1998

response’ to

fenmal e

pher onone
Atl antic sal mon (parr), - - 5 days Reduction in 0. 04 Moor e and Waring
Sal no sal ar mlt and plasna 1998

17,20 P levels
Gol df i sh, - - 48 hr LC50 >10, 000 Ni shi uchi and
Car assi us auratus Hashi not o 1967,

1969
CGol dfish (6-9 g), 97. 9% - 24 hr Bur st sw nmi ng 0.5 Saglio and
Car assi us auratus %10 mn (0.1 test Trijasse 1998
| owi ng) dri ppi ng)
Common carp, - - 48 hr LC50 >10, 000 Ni shi uchi and
Cyprinus carpio Hashi mot o 1967,
1969

Conmpn carp (30-50 g), - - 12 hr ~125% i ncr eased 100 Hanke et al. 1983
Cyprinus carpio serum corti sol
Common carp (30-50 g), - - 24 hr ~300% i ncr eased 100 Hanke et al. 1983
Cyprinus carpio serum corti sol
Common carp (30-50 g), - - 6 hr ~40% i ncr eased 500 Hanke et al. 1983
Cyprinus carpio serum corti sol
Common carp (30-50 g), - - 12 hr ~60% i ncreased 500 Hanke et al. 1983
Cyprinus carpio serum corti sol
Common carp (30-50 g), - - 24 hr ~250% i ncr eased 500 Hanke et al. 1983
Cyprinus carpio serum corti sol
Common carp (30-50 g), - - 12 hr ~60% i ncr eased 100 Hanke et al. 1983

Cyprinus carpio serum gl ucose



Table 6 (continued)

Har dness )
) ) (n&/lL as . Concentration
Speci es Cheni cal CO) Dur ation Ef f ect (pa/ L) Ref er ence
nmon car , - - r ~35% i ncrease nke et al.
Co p (30-50 g 24 h 35% d 100 Hank t al. 1983
Cyprinus carpio serum gl ucose
nmon carp 9). - - r ~15% i ncr ease nke et al.
Co (30-50 g) 6 h 15% d 500 Hank t al. 1983
Cyprinus carpio serum gl ucose
mmon car , - - r ~40% i ncr ease nke et al.
Co p (30-50 g 12 h 40% i d 500 Hank t al. 1983
Cyprinus carpio serum gl ucose
mmon car , - - r ~70% i ncr ease nke et al.
Co p (30-50 g 24 h 70% i d 500 Hank t al. 1983
Cyprinus carpio serum gl ucose
Common carp (30-50 g), - - 72 hr ~180% i ncr eased 1, 000 Hanke et al. 1983
Cypri nus carpio serum gl ucose;
~40% decr eased
liver glycogen
nmon carp g9), - - r ~25% i ncrease nke et al.
Co (30-50 g) 4 h ~25% 100 Hank t al. 1983
Cyprinus carpio in gill total
ATPase
activity; ~20%
increase in
ill Na-K
ependent
ATPase
nmon car , - - r ~10% i ncr ease nke et al.
Co p (30-50 g 6 h ~10% i 100 Hank t al. 1983
Cyprinus carpio ingill total
ATPase; ~30%
decrease in
Na- K
e endent
ATPase
Commpn carp (30-50 g), - - 12 hr ~40% decr ease 100 Hanke et al. 1983
Cyprinus carpio ingill total
ATPase;
~30%!ecrease in
e endent
ATPase
Common carp (30-50 g), - - 24 hr ~5% decrease in 100 Hanke et al. 1983
Cyprinus carpio ill total
TPase; ~25%
decrease in
ill Na-K
ependent
ATPase
mmon car , - - r ~60% i ncr ease nke et al.
Co p (30-50 ¢ 4 h 60% 100 Hank t al. 1983

Cyprinus carpio in serum AChE



Table 6 (continued)

Speci es

Common carp (30-50 @),
Cyprinus carpio

Common carp (30-50 g),
Cyprinus carpio

Common carp (30-50 g),
Cyprinus carpio

Common car p,
Cyprinus carpio

Common carp (juvenile),
Cyprinus carpio

Common carp (juvenile),
Cyprinus carpio

Conmmon car p

! (juvenile),
Cyprinus carpio

Common carp (50 - 60 Q)
Cyprinus carpio

Fat head m nnow ( 24h),
Pi mephal es pronel as

Fat head mi nnow (| arvae)
Pi mephal es pronel as

(Hawq?ess
as
Chemi cal r18’:1(:0,) Dur ati on
- - 6 hr
- - 12 hr
- - 24 hr
- - 72 hr
99. 3% - 48 hr
93. 7% 141- 223 96 hr
(fed)
93. 7% 141-223 14 days
94% - 14 days
97 60 7 days
85% - 7

Ef f ect

~15% i ncrease
in serum AChE

~35% i ncrease
in serum AChE

~25% decr ease
in serum AChE

I ncreased serum

gl ucose and
cortisol;
decreased |iver
and nuscl e

| ycogen;

ecreased serum

protein and
chol estero

LC50

LC50

I ncreased serum

al kal i ne
phosphat ase;
decr eased
al kal i ne )
ﬁhosphatase in
eart, liver
and ki dneys;
i ncreased” GPT
inliver and
ki dneys;
hyper pl asi a of
some gil
epi thelial
cells

NOEC .

(gill, liver,
and ki dney

hi st opat hol ogy)

NCEC
('bi onmass)

No effect upon
surviva

Concentration

(ug/ L) Ref erence
100 Hanke et al. 1983
100 Hanke et al. 1983
100 Hanke et al. 1983
100 G uth and Hanke
1984, 1985
16, 100 Pl uta 1989
18, 800 Neskovi c et al
1993
1, 500 Neskovic et al
1993
1, 500 Pol eksic et al
1997
4,900 Jop 1991b
75

Det enbeck et al
1996



Table 6 (continued)

Speci es

Fat head mi nnow (juvenile),

Pi mephal es pronel as

Channel
I ctal urus punctatus

Channel
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus
Channel catfish (sac

I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

Channel catfish (sac
I ctal urus punctatus

catfish (enbryo),

catfish (enbryo),

fry),

fry),

fry),

fry),

fry),

fry),

fry),

fry),

fry),

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
85% - 13 days
80% 50 4.5 days
(at hatching)
80% 200 4.5 days .
(at hat chi ng)
80% 50 8.5 days
(4 days post-
hatchs/
80% 200 8.5 days
(4 days post-
hatch{
80% 50 8.5 days
(4 days post-
hatch{
80% 50 8.5 days
(4 days post-
hatch}l
80% 50 8.5 days
(4 days post-
hatchs/
80% 50 8.5 days
(4 days post-
hatchg/
80% 50 8.5 days
§]4 days post -
atch},
80% 200 8.5 days
(4 days post-
hatch}l
80% 200 8.5 days

4 days post -
%atch%l P

Ef f ect

No effect upon
survival or
grow h

LC50

LC50

LC50

LC50

1% teratic
| arvae

4% teratic
| arvae

13%teratic
| arvae

69% teratic
| arvae

100% teratic
| arvae

1% teratic
| arvae

4% teratic
| arvae

Concentration

(pa/ L) Ref er ence

75 Det enbeck et
1996

272 Birge et
248 Bi rge et
176 Bi rge et
192 Birge et
22. 4 Birge et
47.2 Bi rge et
344 Bi rge et
3, 864 Birge et

37, 360 Birge et
26. 4 Bi rge et
43.2 Bi rge et

al .

al .

al .

al .

al .

al .

al .

al .

al .

al .

al .

al .

1979

1979

1979

1979

1979

1979

1979

1979

1979

1979

1979



Table 6 (continued)

Speci es

Channel catfish (sac fry),
I ctal urus punctatus

Channel catfish (sac fry),
I ctal urus punctatus

Channel catfish (sac fry),
I ctal urus punctatus

Mosqui t of i sh,
Ganbusi a affinis

iia reticulata
Py, .
Poecilia reticul ata

Py, . .
Poecilia reticulata

Qupp
Poechia reticulata

Mozanbi que til api a 3,
Ti | api a mossanbi c

Cheni ca

Har dness

LT

Dur ati on

80%

80%

80%

Techni ca

200

200

200

8.5 days
(4 days post-
hat ch)

(45dda ys .
ays post -
hat ch Y P

5 days
ggtgays post -

48 hr

48 hr
72 hr
96 hr
96 hr

90 days

Ef f ect

16%teratic
| arvae

47% teratic
| arvae

86% teratic
| arvae

No nmortality

LC50

LC50

40%
nortality

53.2%
nortality

Decreased red
and white bl ood
cell counts,
herogl obi n,
packed cel

vol une, nean
corpuscular
herogl obi n;

decr eased whol e
ani mal oxygen
consunpti on;

i ncreased nean
cell vol une

bl ood vol une
and bl ood wat er
cont ent

Concentration

Birge et al. 1979

Birge et al. 1979

Birge et al. 1979

Darwazeh and Mull a

(ug/ L) Ref erence
336

3, 848

37, 360

10, 000
1974

38, 200 Tscheu- Schl ut er
1976

31, 600 Tscheu- Schl ut er
1976

28, 600 Bogacka et al
1990

37, 200 Bogacka et al
1990

1, 100 Prasad et al

1991a



Table 6 (continued)

Speci es

Mbozanbi que til api a,
Ti | api a nossanbi ca

Mozanbi que til api a,
Ti | api a npssanbi ca

Mozanbi que til api a,
Ti | api a nossanbi cus

Bull frog (enbryo and tadpole),
Rana cat esbei ana

Bull frog (enbryo and tadpole),
Rana cat esbei ana

Bul | frog (enbryo and tadpol e),
Rana cat esbei ana

Bul | frog (enbryo and tadpol e),
Rana cat esbei ana

Bul | frog (embryo and tadpol e),
Rana cat esbei ana

(Hawq?ess
as
Cheni cal r18’:1(:0,) Dur ation
- - 30 days
- - 30 days
- - 90 days
80% 113 8 days
(4 days post -
hat ch
80% 113 8 days
(4 days post-
hat ch
80% 113 8 days
(4 days post-
hat ch
80% 113 4 daKs
(to hatch)
80% 113

4 daﬁs
(to hatch)

Ef f ect

Changed enzyne
activity and

I evel s of amino
aci ds,

proteilns,
anmoni a, and
urea in brain
and liver

| ncreased

l'i pase
activity, free
fatty acids
acet oacetate
concentration,
and total )
chol esterol in
l'iver and
nuscl e;
decreased tota
I'i pids,

gl ycerol and
phosphol i pi ds
in liver and
nuscl e.

I ncreased body
wei ght, percent
wat er, serum Na
and serum K;
decreased serum
C‘a++’ w++’ and

LC1

LC10

LC50

1% teratic
survi vi ng
| arvae

3%teratic
survi ving
| arvae

Concentration

(pa/ L) Ref er ence

1,100 Prasad et al
1991b

1,100 Srinivas et al
1991

1,100 Prasad and Reddy
1994

7.4 Birge et al. 1980

44.9 Birge et al. 1980

410 Birge et al. 1980

51 Birge et al. 1980

410 Birge et al. 1980



Table 6 (continued)

Speci es

Bul I frog (embryo and
Rana cat esbei ana

Bul I frog (enbryo and
Rana catesbei ana

Bul I frog (embryo and
Rana cat esbei ana

Bul I frog (enbryo and
Rana cat esbei aha

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enmbryo
tadpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

Leopard frog (enbryo
t adpol e),
Rana pi pi ens

t adpol e),

tadpol e),

tadpol e),

tadpol e),

and

and

and

and

and

and

and

and

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
80% 113 4 days
(to hatch)
80% 113 4 days
(to hatch)
80% 113 4 days
(to hatch)
80% 113 4 daxs
(to hatch)
80% 115 9 days
(4 days post -
hat ch
80% 115 9 days
(4 days post-
hat ch
80% 115 9 days
(4 days post-
hat ch
80% 115 5 daxs
(to hatch)
80% 115 5d Ks
(to hatch)
80% 115 5 da%s
(to hatch)
80% 115 5 daﬁs
(to hatch)
80% 115 5 days
(to hatch)

Ef f ect

T%teratic
survi ving
| arvae

22% teratic
survi vi ng
| arvae

47% teratic
survi vi ng
| arvae

100%teratic
survi vi ng
| arvae

LC1

LC10

LC50

2% teratic
survi ving
| arvae

2%teratic
survi vi ng
| arvae

5%teratic
survi vi ng
| arvae

9% teratic
survi ving
| arvae

13%teratic
survi ving
| arvae

Concentration
(pg/ L)

Ref erence

6, 330

14, 800

26, 400

45, 800

32.6

378.9

7,680

110

210

1,113

6, 540

13, 200

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

Birge et al.

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980



Table 6 (continued)

Speci es

Leopard frog (embryo and

t adpol e),
Rana pi pi ens

Leopard frog (tadpol e)
Rana pi pi ens

Pi ckerel frog (enmbryo
t adpol e?, )
Rana palustris

Pi ckerel frog (enbryo
t adpol e), )
Rana pal ustris

Pi ckerel frog (enbryo
t adpol e), )
Rana pal ustris

Pi ckerel frog (enbryo
t adpol e? , )
Rana pal ustris

Anerican toad (enmbryo
tadpol e),
Buf o aneri canus

Anerican toad (enbryo
tadpol e), .
Buf o ameri canus

Anerican toad (enbryo
tadpol e), .
Buf o ameri canus

Anerican toad (enbryo
t adpol e),
Buf o aneri canus

Anerican toad (enbryo
t adpol e) ,
Buf o aneri canus

Anerican toad (enbryo
t adpol e) ,
Buf o ameri canus

1

and

and

and

and

and

and

and

and

and

and

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
80% 115 5 days
(to hatch)
85% - 41 days
80% 103 8 days
(4 days post-
hatch},
80% 103 4 daxs
(to hatch)
80% 103 4 da%s
(to hatch)
80% 103 4 days
(to hatch)
80% - 7 days
(4 days post-
hatch}l
80% - 3 daxs
(to hatch)
80% - 3 daKs
(to hatch)
80% - 3 da%s
(to hatch)
80% - 3 days
(to hatch)
80% - 3 days
(to hatch)

Ef f ect

46% teratic
survi ving
| arvae

No effect upon
growth or
survi val

LC50

2% teratic
survi vi ng
| arvae

5% teratic
survi ving
| arvae

18% teratic
survi vi ng
| arvae

LC50

2% teratic
survi ving
| arvae

2%teratic
survi vi ng
| arvae

3%teratic
survi vi ng
| arvae

6%teratic
survi vi ng
| arvae

17%teratic
survi vi ng
| arvae

Concentration
(pg/ L)

Ref erence

48, 700

25

17, 960

10, 400

20, 600

33, 900

>48, 000

490

5, 560

10, 800

24, 800

48, 200

Birge et al.
1Dg§gnbeck et
Birge et al.
Birge et al.
Birge et al.
Birge et al.
Birge et al.
Birge et al.
Birge et al.

Birge et al.

Birge et al.

Birge et al.

1980

al .

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980



Table 6 (continued)

Speci es

African clawed frog
(enbryo), )
Xenopus' | aevi s

African clawed frog
(enbryo),
Xenopus' | aevi s

African cl awed frog
(enbryo) )
Xenopus i aevis

Ti ger sal amander
Angystona tigrinum

St ream mi xed
al gal species

Stream ni xed
al gal species

Experimental stream
peri phyton comunity

St ream mi xed
comuni ty

(Hawq?ess
as
Cheni cal r18’:1(:0,) Dur ation
40. 8% - 96 hr
40. 8% - 96 hr
40. 8% - 96 hr
- 333 86 days
80% - 1 day to 3 wk
80% - 3 days
80% - 14 days
Techni cal 164- 202 30 days

Ef f ect

100% abnor ma
enbryos

LC50

LCEC
(teratogenesis)

Stinul ated

pl asna
tthOX|ne;

del ayed

devel opnent -
retarded growth

39-78%
reduction in
gross

productivity

Reduced net
primry.
productivity

Severe

popul ation
densit )
reductions in
sever al
species; tota
destruction of
Cl adophor a

gl omerat a

No effect upon
macr oi nvertebra
te community
structure
peri phyton
roduction or
i omass, and
community P/R
ratio

Concentration

(ug/ L) Ref erence
8, 000 Morgan et al. 1996
126, 000 Morgan et al. 1996
1,100 Morgan et al. 1996
82 Larson et al. 1998
10 Kosi nski et al
1985: Kosi nski and
Mer kl e 1984
100 Moor head and
Kosi nski 1986
1, 000 Kosi nski 1984
25 Lynch et al. 1985



Table 6 (continued)

Speci es

Experi mental | aboratory
stream community

St ream auf wuchs
communi ty

St ream auf wuchs
communi ty

St ream auf wuchs
conmuni ty

St ream auf wuchs
conmuni ty

Natural stream
peri phyton community

Nat ural stream
pl ankt on community

(Hawq?ess
as
Chemi cal r18’:1(:0,) Dur ati on
96.5 - 2 wk
- - 12 days
- - 12 days
- - 12 days
- - 12 days
98% - 24 hr
Commer ci al - 6 no
pr oduct

Ef f ect

Decr eased

di ur nal
fluctuation and
mean val ues for
pH and

di ssol ved
oxygen;

i ncreased
nitrate

ni trogen;
paranet ers
rapidly
returned to
control levels
when treat nment
ended

4% bi omass
reducti on at
10°C

24% bi omass
reduction; 30%
chlorophyl | a
reggftion at

47% bi omass
reduction; 40%
chl orophyl | a
reduction at
10°C

31% bi onass
reduction; 44%
chl orophyll a
reduction at
25°C

No effect upon
al gal cel
nunbers or

bi onmass

itial
crease in

yt opl ankt on
ecies (6 wks)
Il owed by a
c

In
de
ph
S

7o
recovery

Concentration

(pa/ L) Ref er ence
100 Mal anchuk and
Kol l'ig 1985
24 Kri eger et
1988
24 Kri eger et
134 Kri eger et
134 Kri eger et
1988
77.5 Jur genson and
Hoagl and 1990
~0.5

Lakshni narayana et
al. 1992

al .

al

al



Table 6 (continued)

Speci es

Stream al gal and benthic
i nvertebrate community

Artificial stream
peri phyton community

Pond m crocosm
(static system

Pond m crocosm
(static system

Pond mi crocosm
(static system

Pond m crocosm
(static system

Pond mi crocosm
(static system

Lake mi crocosm
pl ankt on community

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
90% - 14 days
- - 30 days
98. 2% - 7 days
98. 2% - 12 days
98. 2% - 7 days
98. 2% - 12 days
98. 2% - 12 days
98% - 10- 21 days

Ef f ect

No effect upon
attached al gal
chl orophyl | "a
concentrations
or benthic
invertebrate
popul ati ons

Comunity
phot osynt hesi s
I nhibited

No effect upon
di urnal _oxygen
production

25-30%
decreased
oxygen
production

40- 50%

decr eased

di urnal oxygen
producti on

90% decr eased
di urnal oxygen
production

100% i nhi bi tion

of diurnal
oxygen
production

Seasonal and
speci es-
dependent

effects; growth

general |y
stinmulated for
Chr ypt ophyt es
and

Chrysophyt es,
but " i nhibited
in Chlorella
vul garis

Concentration

(ug/ L) Ref erence
5 Gruessner and
Wat zi n 1996
100 Pear son and
Crossl and 1996
5.0 Brockway et al.
50 Brockway et al.
100 Brockway et al .
500 Brockway et al.
5, 000 Brockway et al .
1984
10

Berard et al. 1999



Table 6 (continued)

(Har/dLness . .
as ncentration
"&co)

Speci es Chemi cal Dur ati on Ef f ect (ug/ L) Ref erence

Freshwater m crocosm - - 7 Wk No effects upon 5.1 Van den Brink 1995
species
conposi tion of
phyt opl ankt on,
zoopl ankt on or
bent hi ¢
macr oi nvert e-
brates; slight
decrease in
phot osynt hetic
activity

Peri phyt on- doni nat ed 96. 5% - 1 day 77% decrease in 100 Harmal a and Kol lig
m crocosm daily net 1985
productivity

Peri phyt on- doni nat ed 96. 5% - 14 days ~75% decr ease 100 Hamal a and Kol i g
ni crocosm in PPRratio 1985

Phyt opl ankt on, zoopl ankt on and - - 60 days Reduced *C 43.8 Stay et al. 1985
bent hos m crocosm uPt ake/ chl or oph
yll aratio

Phyt opl ankt on, zoopl ankt on and - - 25 days Reduced net ~50 Stay et al. 1985
bent hos nicrocosm primary
productivity

Pond nmesocosm - - 70 days Changed. 200 Peichl et al. 1984
conmuni ty population

densities of

zoopl ankt on

(rotifers,

crustaceans and

insect |arvae)

Pond mesocosm - - 121 days Changed 10 Peichl et al. 1985
communi ty phyt opl ankt on

comruni ty

conposi tion;

i ncreased

rotifer

popul ation



Table 6 (conti

Speci es

Pond nmesocosm
communi ty

Pond nmesocosm
communi ty

Pond nmesocosm
conmuni ty

nued)

(Hawq?ess
as
Cheni cal r18’:1(:0,) Dur ation
41% - 805 days
41% - 4 yr single
annual
applications
97% - 9-112 days

Ef f ect

Reduced
phyt opl ankt on
roduction and
i oness,

macr ophyt e
popul ati ons,

and popul ations

of benthic

i nsect grazers,
Rana catesbi ana

tadpol es, grass

carp and

bl uegills

Reduced .
photos%ntheS|s
In 24 hr

bi oassays,

fol l owed by
recovery in 20-
day bi oassays
and | ong-term
pond studi es

Si gni ficant
reductions of
her bi vor ous
bent hi ¢ insect
speci es
richness,
abundance, and
total insect
emer gence.
(89%, shift to
earlier
energence for
sone

her bi vor ous
speci es; . .
destabilization
of ecosystem

Concentration

deNoyel | es et al
1982, 1989, 1994

(ug/ L) Ref erence
20
20-500 deNoyel | es and
Kettle 1985
20"

Dewey 1986; Dewey
and deNoyel | es
1994



Table 6 (continued)

Speci es

Pond nmesocosm
communi ty

Pond nmesocosm
conmmuni ty

Pond mesocosm
conmuni ty

Pond nesocosm

pl ankt on community

(Hawq?ess
as
Chemi cal r18’:1(:0,) Dur ati on
97% - 9-112 days
97% - 9-112 days
40. 8% - 8 wk
- - 2 nmo

Ef f ect

Si gni fi cant
reductions of
her bi vor ous
bent hi ¢ insect
speci es
richness
abundance, and
total insect
ener gence.
(9599, shift to
earlier

emer gence for
Sone.

her bi vor ous
speci es; )
reduced species
evenness;
destabil i zation
of ecosystem

Si gni fi cant
reductions of
her bi vor ous
bent hi ¢ insect
speci es
richness
abundance, and
total insect
ener gence,
(85%9, shift to
earlier

emer gence for
SONne.

her bi vour ous
speci es; )
reduced species
evenness;
destabi |l | zati on
of ecosystem

Al tered
nacroph¥te
communi ty
speci es
conposi tion; no
effects upon
primary .
productivity,
total plant

bi omass,

zoopl ankton or
fis

No effect

Concentration

Dewey 1986; Dewey

Dewey 1986; Dewey

Fairchild et al

(pa/ L) Ref er ence
100"
and dehbyeiles
1994
500"
and de Noyell es
1994
50
94a
5

Juttner et al.
1995



Table 6 (continued)

Speci es

Pond nesocosm

pl ankt on comunity

Pond nmesocosm

pl ankt on communi ty

Pond nmesocosm

pl ankt on comunity

Pond mi crobi al
comuni ty

Pond mi crobi al
communi ty

Pond i crobi al
communi ty

Pond ni crobi al
conmuni ty

Pond mi crobi al
conmuni ty

m crocosm

m crocosm

m crocosm

m crocosm

m crocosm

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
- - 2 nmo
- - 2 nmo
- - 2 no
98. 6% ~70 21 days
98. 6% ~70 21 days
98. 6% ~70 21 days
98. 6% ~70 21 days
98. 6% *70 21 days

Ef f ect

Decreased Q, pH

and o
conductivity

Decr eased
phyt opl ankt on
popul ati ons

Reduced peak
egg ratios in
Daphni a_

| ongi spi na and
el i mi nation of
Pol yarthra sp.
rotifers

NOEC for
concentrations
of My, Ca and
di ssol ved
oxygen

MATC for
concentrations
of My, Ca and
di ssol ved
oxygen

LCEC for |
concentrations
of My, Ca and
di ssol ved
oxygen

NCEC f or

pr ot ozoan

col oni zat i on,
bi onass
protein,

chl orophyl | a,
and potassi um
concentration

MATC f or

pr ot ozoan,

col oni zat i on,
bi onass
protein,

chl orophyl | a,
and potassium
concentration

Concentration

al .

al .

al .

al .

et al.

1988

1988

1988

1988

(ug/ L) Ref erence
10 Juttner et al.
1995
182 Juttner et al.
1995
318 Jutt ner
1995
10 Pratt et
17.9 Pratt et
32.0 Pratt et
110 Pratt et
193 Pratt et

al .

1988



Table 6 (continued)

Speci es

Pond mi crobi al

conmuni ty

Phyt o- and zoopl ankt on
m crocosm communi ty

Phyt o- and zoopl ankt on
m Crocosm conmuni ty

Experi nment a
conmuni ty

Experi ment al
comuni ty

Experi ment a
communi ty

Experi ment a
communi ty

Experi ment a
conmuni ty

Experi ment a

conmuni ty

Experi ment a
comruni ty

pond

pond

pond

pond

pond

pond

pond

m crocosm

(Hawq?ess

as

r18’:1(:0,) Dur ati on
~70 21 days
- 42 days
- 42 days

39 days after
treat nent

43 days after
treat nent

101 days
after
treat ment

177 days
after
treat nent

249 days
after
treat ment

259 days
after
treat nent

373 days
after
t reat nent

Ef f ect

LOEC

for protozoan
col oni zati on,
bi omass
protein,

chl orophyl | a
and potassi um
n

concentratio

No or little

ef fect upon net

rimar
produchvity,

/R ratio, and

pH

Reduced net
primary.
Broduct|V|ty,

/R ratio, and

pH

EC50
(*C upt ake)

EC50
(**C upt ake)

EC50
(**C upt ake)

EC50
(**C upt ake)
EC50
(*C upt ake)

EC50
(**C upt ake)

EC50
(**C upt ake)

Concentration

al

al

al

al .

al

al

(ug/ L) Ref erence
337 Pratt et al
~15 Stay et al
~84 Stay et al.
96 Larsen et
131 Larsen et
109 Larsen et
24 Larsen et
27 Larsen et
37 Larsen et
100 Larsen et

al

1988

1989

1989

1986

1986

1986

1986

1986

1986

1986



Table 6 (conti

Speci es

M xed pond
communi ty

M xed pond
communi ty

Pond mesocosm
communi ty

Pond nmesocosm
communi ty

Pond nmesocosm
communi ty

nued)

(Hawq?ess

as

Chemi cal r18’:1(:0,) Dur ati on
99. 2% - 4 mo
99. 2% - 4 mo
99% - 2 yr
99% - 2 yr
99% - 2 yr

Ef f ect

El'i mi nati on of
Lema mi nor
popul ati on

Rapi d

successi on_of

al gal speci es;
reduced
reproduction
rate in_Daphnia
pulicaria

Decr eased green
al gal species
cell numbers
and cl adocer an
popul ati ons;

I ncr eased

crypt ononad

ce nunbers

Decreased green
al gal species
cell nunbers
and cl adocer an
popul ati ons

I ncreased

crypt ononad

ce nunbers

Decreased green
al gal species,
cell nunbers
and cl adocer an
popul ati ons

I ncreased

crypt ononad

ce nunbers

Concentration

(ug/ L) Ref erence
60- 120 Gunkel 1983
60- 120 Gunkel 1983
20 Neugebauer et
199
100 hbugebauer et
199
300

Neugebauer et
199

al .

al

al



Table 6 (continued)

Speci es

Pond nmesocosm
communi ty

Pond nmesocosm
conmuni ty

(Hawq?ess
as
Cheni cal r18’:1(:0,) Dur ation
Reagent - 2.yr
gr ade
Reagent - 2. yr
gr ade

Ef f ect

Atrfzige. VA
applied in My
and June each
year: decreased
abundance of
Endochi r ononus
nigricans in
June and of
total
mecr oi nverte-
brates in both
NBY and June
foll owed by
recovery in
July; epiphytes
decreased in
abundance in
June, followed
gylrecovery in
Ul y:

detritovore
abundance
decreased in
May, followed
by recovery in
June;
eneralists
ecreased in
Nhr and June
foll owed by
recovery in
July

Results simlar
to/thpsewgt 20d
in an
ggne; Cae%is
sp. ...
significantly
increased in
July; also
i ncreased
abundance of
Caeni s sp.
total
mecr oi nverte-
brates,
detrito-vores
and generalists
inlate July

Concentration

(ug/ L) Ref erence
20 Huggi ns et al
1684
100

nggins et al.



Table 6 (continued)

Speci es

Pond nmesocosm
communi ty

M xed al gae
from pon

Lake |imocorral
communi ty

Lake |imocorral
comuni ty

Lake |imocorral
peri phyton comunity

Lake |immocorral
peri phyton comunity

(Har/dLness
as
Cheni cal r18’:1(:0,) Dur ation
Reagent - 2.yr
gr ade
- - >3 hr
80% - 34 days
80% - 9 wk
(2 licati
a i cations
Gp\[/)veeks
apart)
80% - 50 days
80% - 230 days

Ef f ect

Results simlar
to those at 20
and 100 g/L in
May and June
Caenis sp. were
significantly
reduced in
abund- ance in
early July but
not in |ate
July; the
abundance of
epi - phytes
decreased
whil e the
abund- ance of
total
macr oi nverte-
brates and
generalists
increased in
late July

| ncreased
fluorescence
rate for

phot osystem | |

Reduced
Perl phyton ash-
ree dry wei ght

36-67% )
reduction in
chl orophyl | a,
organic matter,
and total peri-
Bhyton al gal

i onmass

~50% r eduction
in ash-free dry
wei ght

Reducti ons of
~60% i n

bi omass, ~22%
in cell
nunbers, and
~32% i n_number
of species

Concentration
(pg/ L)

Ref erence

500

10

80- 140

80- 140
|(.f| rst )
application);
pp~110- 190
(second
appl i cati on)

80

80

?gggl ns et al.

Rut h 1996

Herman et al. 1986

Herman et al. 1986

Ham |l ton et al.
1987

Hamlton et al.
1987



Table 6 (continued)

Speci es

Lake |imocorral
peri phyton community

Lake |imocorral
periphyton conmmunity

Lake |imocorra
communi ty

Lake mesocosm pl ankt on
communi ty

(Hawq?ess
as
Chemi cal r18’:1(:0,) Dur ati on
80% - 56 days
80% - 56 days
80% - Two exposures

35 days apart

18 days

Ef f ect

Reducti ons of

chiar ophy! |

cnl orophyl | a,

~32%in

bi omass, ~14%

in cell

nunbers, and
33% i n_nunber

of species

Reducti ons of
chlor ophyl |

cnl orophyll a,
~68% i n

bi omass, ~19%
in cell
nunbers, and
~48% i n_nunber
of species

Di fferent
phyt opl ankt on
speci es assem
b a%es for up
to 114 days
after second
applica- tion;

i ncreased
Secchi disc
readi ngs and
decreased

| evel s of

di ssol ved
oxyPen, chl oro-
phyl'l, and
organi ¢ carbon;
phyt o- pl ankton
communi ties
were simlar by
day 323

Decr eased
chl orphyl | a,
di ssol ved
oxygen,
nauplii,
Daphni a
Cycl ops

i ncreased
particul ate
organ- ic
carbon

Concentration
(pg/ L)

Ref erence

140

1, 560

10 1OOI'
(1" fpptie)
(2" applic.)

Ham I ton et al
1987

Ham [ ton et al
1987

Ham [ ton et al
1988, 1989

Lanpert et al
1688



Table 6 (continued)

Speci es

Lake mesocosm pl ankt on
communi ty

Lake bacterial and alga
species in mcrocosmstudy

Lake nmesocosm
communi ty

Lake mesocosm )
phyt opl ankt on community

Lake mesocosm )
phyt opl ankt on comunity

Lake nmesocosm .
peri phyton community

Lake mesocosm .
peri phyton conmunity

Lake phyt opl ankton

Cheni ca

(Hawq?ess
as
o)

Dur ati on

10 days®

20 days

20 days

20 days

20 days

20 days

3 hr

Ef f ect

Decreased al ga
phot osynt hetic
producti on,

di ssol ved
oxygen and

Daphni a
popul ati on
apparent recov-
eries after
about 25 days

Decreased al ga
popul ation
density and
decr eased
"scope for
change in
ascendance" of
communi ty

No effect upon
tol erance to
atrazi ne by
phyt opl ankt on
and peri phyton
connur|t|eﬁ o;
upon length o
CFadocera

m nor changes
in species
conposi tion,
POC/ PON rati o
and chl or ophyl
concentration

EC50
EC50
EC50

EC50

EC50
(carbon
assimlation)

Concentration
(pg/ L)

Ref erence

0.1

250

20

58

52

52

54

100

Lanpert et al.
1688

Genoni 1992

Gust avson and
Wangberg 1995

CGust avson and
Wangberg 1995

Cust avson and
Wangberg 1995

Gust avson and
Wangberg 1995

Gust avson and
Wangberg 1995

Brown and Lean
1995



Table 6 (continued)

Speci es

Lake phyt opl ankt on

Lake phytopl ankton
Stream )
peri phyton comunity

Stream .
phyt opl ankt on comunity

Vet | and )
mesocosm communi ty

Speci es

Green al ga,
Chl anydononas sp.

Green al ga,
Chlorella sp.

Green al ga,
Chl or ococcum sp.

Ieen al ga,

G
Chl or ococcum sp.

(Har/dLness
as
Chemi cal r18’:1(:0,) Dur ati on
- - 3 hr
- - 3 hr
85. 5% - <4 hr
- - Spring season
85% - 9-27 days
) Salinity .
Chemi cal (a/kq) Dur ati on
SALTWATER SPECI ES
- 30 90 min
- 30 90 nmin
Techni cal 30 90 mn
80. 0% 30 90 nmin

Ef f ect

EC50
(phosphat e
assim |l ation)

EC50
(ammoni um
assim | ation)

LOEC
(chl orophyl | a)

Reduction in
popul ati ons of
green al gae

Decr eased
peri phyton
gross
productivity;
I ncreased

di ssol ved
nutrients

Ef f ect

EC50
(oxygen
evol ution)

EC50
(oxygen
evol ution

EC50
(ox?/ge_n
evol ution)

EC50
(ox?/gen
evol ution)

Concentration
(pg/ L)

Ref erence

14, 000

>33, 000

109

40. 4
maxi num

15

Concent /r ation

Brown and Lean
1995

Brown and Lean
1995

Day 1993

Caux and Kent

Det enbeck et al.
1996

(pna/ L) Ref erence
60 Hol | i ster and
Wal sh 1973
143 Hol | i ster and
Wal sh 1973
100 Wal sh 1972
400 Wal sh 1972



Table 6 (continued)

) ) Salinity . Concentration

Speci es Cheni cal (a/ ka) Duration Ef f ect (pa/ L) Ref erence
G een al ga, Techni cal 30 90 min EC100 400 Wal sh 1972
Chl or ococcum sp. (ox?/ge_n

evol ution)
Green al ga, 80. 0% 30 90 min EC100 800 Wal sh 1972
Chl orococcum sp. (ox?/gen

evol ution)
G een al ga, Techni cal 30 10 days EC50 100 Wal sh 1972
Chl orococcum sp. (growt h)
G een al ga, 80.0 30 10 days EC50 100 Wal sh 1972
Chl or ococcum sp. (growt h)
Green al ga, Techni cal 30 10 days EC100 500 Wal sh 1972
Chl or ococcum sp. (growt h)
Green al ga, 80. 0% 30 10 days EC100 500 Wal sh 1972
Chl orococcum sp. (growt h)
G een al ga, - 30 90 min EC50 80 Hol i ster and
Chl or ococcum sp. (onge_n Wal sh 1973

evol ution)
G een_al ga, _ Techni cal 30 90 min EC50 300 Wal sh 1972
Dunaliella tertiol ecta (oxygen

evol ution)
G een_al ga, . 80. 0% 30 90 nin EC50 600 Wal sh 1972
Dunaliella tertiol ecta (ox?/ge_n

evol ution)
Green_al ga, ) Techni cal 30 90 min EC100 700 Wal sh 1972
Dunaliella tertiol ecta (onge_n

evol ution)
G een_al ga, _ 80. 0% 30 90 nin EC100 1, 000 Wal sh 1972
Dunaliella tertiol ecta (oxygen

evol ution)
Green al ga Techni cal 30 10 days C50 300 Wal sh 1972

) E
Dunaliella tertiol ecta (growt h)



Table 6 (continued)

Speci es

Green_al ga, )
Dunaliella tertiol ecta

G een_al ga, _
Dunaliella tertiol ecta

Green_al ga, .
Dunaliella tertiol ecta

Green_al ga, .
Dunaliella tertiol ecta

Green_al ga, )
Dunaliella tertiol ecta

Green_al ga, )
Dunaliella tertiol ecta

Green_al ga, )
Dunaliella tertiol ecta

G een_ al Pa, .
Dunaliella tertiol ecta

G een_al ga, _
Dunaliella tertiol ecta

Green_al ga, )
Dunaliella tertiol ecta

Green_al ga, )
Dunaliella tertiol ecta

Geen alga,
Dunal i el 'a bi ocul at a

Chemi cal

Dur ati on

80. 0%

Techni cal

80. 0%

97%

97%

97%

97%

Techni cal

30

30

30

10 days
10 days
10 days

90 nmin

5 days

5 day

exposure,
day

recovery

5 day
exposure,
9 da
recovery

5 day
exposure,
9 day
recovery

15 min
15 mn

96 hr

48 hr

Concentration

Ef f ect (png/ L) Ref erence
EC50 400 Wal sh 1972
(growt h)

EC100 1, 200 Wal sh 1972
(growt h)

EC100 1, 500 Wal sh 1972
(growt h)

EC50 159 Hol I'i ster and
(onge_n Wal sh 1973
evol ution)

EC50 170 Hughes 1986;

(cell nunber)

NOEC < 100
(cell nunbers)

Al gistatic 1, 450
concentration

Al gi cidal >3, 200
concentration

EC50 270
(ox?/ge_n

evol ution)

EC50 37
(conpl enentary

ar eg?

EC50 132
(cell nunber)

35% reduction in 216
growt h

Hughes et al.
1986, 1988

Hughes 1986;
Hughes et al.
1986, 1988

Hughes 1986;
Hughes et al.
1986, 1988

Hughes 1986;
Hughes et al.
1986, 1988

Sanmson and
Popovi c 1988

Samson and
Popovi c 1988

%ggl et al.

Felix et al.
1988



Table 6 (continued)

) ) Salinity . Concentration
Speci es Cheni cal (a/ ka) Duration Ef f ect (pa/ L) Ref erence
Geen alga, Techni cal - 48 hr 85% reduction in 3, 240 Felix et al
Dunali el 'a bi ocul ata growt h 1988
C?een_aIPa, ) Techni cal - 48 hr 100% growt h 21,570 Felix et al
Dunal i el 'a bi ocul ata inhibition 1988
Green al ga, - 15 7 days 21% change in 50 Kar | ander et
Nannochl oris ocul ata doubling time al . 1983
Mayasi ch et
al . 1986
G een al ga, - 15 7 days 11% change in 50 Kar | ander et
Nannochl ori s ocul ata doubling time al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 12% change_in 50 Kar | ander et
Nannochl ori s ocul ata doubling tine al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 34% change_in 50 Kar| ander et
Nannochl ori s ocul ata doubling tine al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 35% change in 50 Kar | ander et
Nannochl ori s ocul ata doubling tine al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 33% change in 50 Kar | ander et
Nannochl ori s ocul ata doubling tine al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 42% change_in 50 Kar | ander et
Nannochl oris ocul ata doubling time al . 1983
Mayasi ch et
al . 1986
Green al ga, - 15 7 days 35% change_in 50 Kar| ander et
Nannochl ori s ocul ata doubling tine al . 1983

Mayasi ch et
al . 1986



Table 6 (continued)

Speci es

Green al ga,
Nannochl or i

G een al ga,
Nannochl or i

Green al ga,
Nannochl or i

Green al ga,
Nannochl or i

Green al ga,
Nannochl or i

Green al ga,
Nannochl or i

Green al ga,
Nannochl or i

G een al ga,
Nannochl or i

Green al ga,

ocul ata

ocul ata

ocul ata

ocul ata

ocul ata

ocul ata

ocul ata

s ocul ata

Nannochl ori s ocul ata

Cheni cal S?EBEB% Duration
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days
- 15 7 days

Ef f ect

28% change
doubling ti

46% change i

doubling ti

35% change i

doubling ti

21% change i

doubling ti

59% change i

doubling ti

52% change i

doubling ti

47% change i

doubling ti

57% change,
doubling ti

56% change.
doubling ti

in
nme

=}

=}

=}

=}

=}

=}

i
me

=}

i
ne

=}

Concentration

(png/ L) Ref erence
50 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al. 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al - 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et
al . 1983
Mayasi ch et
al . 1986
100 Kar | ander et

al . 1983;
Mayasi ch et
al . 1986



Table 6 (continued)

) ) Salinity . Concentration
Speci es Cheni cal (g/kQq) Dur ation Ef f ect (pa/ L) Ref erence
Green al ga - 15 7 days 54% change in 100 Kar | ander et
Nannochl oris ocul ata doubling tine ?/Ia 198%, ;
asich e
al - Y 1986
G een al ga, - 15 7 days change in 15 Mayasi ch et
Nannochl ori s ocul ata doubl'ing tine al . 1987
G een al ga, - 30 90 nin EC50 82 Hol | i ster and
Neochl ori's sp. (ox?/ Wal sh 1973
evol ution)
Green al ga, - 30 90 nin EC50 102 Hol | i ster and
Pl at ynonas sp. ?/ Wal sh 1973
evo ution)
Di at om . - 30 90 min EC50 93 Hol |l i ster and
Achnant hes brevi pes ?/ Wal sh 1973
evo ution)
Di at om ) - 30 90 min EC50 300 Hol I'i ster and
Anphor a exi gua (ongen Wal sh 1973
evol ution)
Di at om - 30 90 min EC50 84 Hol | i ster and
Cyclotel |l a nanna (ongen Wal sh 1973
evol ution)
Di atom Techni cal 30 90 nin EC50 100 Wal sh 1972
I sochrysi s gal bana (ox?/g
evol ution)
Di at om 80. 0% 30 90 nmin EC50 200 Wal sh 1972
I sochrysi s gal bana (ox?/
evol ution)
Di atom Techni cal 30 90 nin EClOO 200 Wal sh 1972
I sochrysi s gal bana ?/
evo ution)
Di atom 80. 0% 30 90 min EC100 500 Wal sh 1972
I sochrysi s gal bana (ongen
evol ution)



Table 6 (continued)

Speci es

Di atom
I sochrysi s gal bana

Di atom
I sochrysi s gal bana

Di atom
| sochrysi s gal bana

Di atom
I sochrysi s gal bana

Di atom

I sochrysi s gal bana

Di ato

M nut ocel | us pol ynor phus

Di atom .
Monochrysis |utheri

Di atom
Navi cul a inserta

Di at om .
Ni t zschia cl osterium

Di at om
Nitzschia (Ind. 684)
Diatom

Ni tzschia sigm

Diatom
Ni tzschia sigm

Di at om .
Phaeodactyl um tri cor nutum

Salinit
Cheni cal (g/kQq) Dur ation
Techni cal 30 10 days
80. 0% 30 10 days
Techni cal 30 10 days
80. 0% 30 10 days
- 30 90 nin
- - 72 hr
- 30 90 nmin
- 30 90 min
- 30 90 min
- 30 90 min
- 20 7 days
- 20 7 days
Techni cal 30 90 min

Ef f ect

EC50
(growt h)

EC50
(growt h)

EC100
(growt h)

EC100
(growt h)

(EC50
oxygen
evo?/gti on)

EC50
(cell nunbers)

EC50

oxygen
gvorgti on)

EC50

oxygen
t(evo?/gti on)

EC50
(oxygen
evol ution)

EC50
(oxygen
evol ution)

Reduced )
phot osynt hesi s
Reduced

chl orophyl | and

cell nunber

EC50
(ox?/ge_n
evol ution)

Concentration

(png/ L) Ref erence

100 Wal sh 1972

100 Wal sh 1972

200 Wal sh 1972

200 Wal sh 1972

100 Hol I'i ster and
Wal sh 1973

50 Wal sh et al.
1988

77 Hol I'i ster and
wal sh 1973

460 Hol | i ster and
Wal sh 1973

287 Hol I i ster and
Wal sh 1973

434 Hol I'i ster and
Wal sh 1973

220 Pl um ey and
Davi s 1980

2,200 Pl um ey and
Davi s 1980

100 Wal sh 1972



Table 6 (continued)

) ) Salinity . Concentration
Speci es Cheni cal (g/kQq) Dur ation Ef f ect (pa/ L) Ref erence
Di at om ) 80. 0% 30 90 min EC50 200 Wal sh 1972
Phaeodact yl um tri cor nut um (oxrgen
evol ution)
Di at om ) Techni cal 30 90 min EC100 200 Wal sh 1972
Phaeodactyl um tri cor nutum (oxygen
evol ution)
Di at om ) 80. 0% 30 90 min EC100 600 Wal sh 1972
Phaeodactyl um tri cor nut um (oxrgen
evol ution)
Di at om ) Techni cal 30 10 days EC50 200 Wal sh 1972
Phaeodact yl um tri cor nut um (growt h)
Di at om ) 80. 0% 30 10 days EC50 200 Wal sh 1972
Phaeodact yl um tri cornut um (growt h)
Di at om ) Techni cal 30 10 days EC100 500 Wal sh 1972
Phaeodactyl um tri cor nutum (growt h)
Di at om . 80. 0% 30 10 days EC100 500 Wal sh 1972
Phaeodact yl um tri cor nut um (growt h)
Di at om ) - 30 90 mn EC50 100 Hol I i ster and
Phaeodactyl um tri cornutum (ongen Wal sh 1973
evol ution)
Di at om - - 7 days Limted effect 50 Mayasi ch et
Phaeodactyl um tri cor nut um on doubling tinme al . 1987
Di at om - - 48 hr EC50 20 Wal sh et al
Skel et onena cost atum (cell numnbers) 1988
Di atom ) - 30 90 nin EC50 348 Hol | i ster and
St aur onei s anphor oi des (oxrgen Wal sh 1973
evol ution)
Di at om - 20 7 days Reduced 220 Pl um ey and
Thal assiosira fluviatilis chl or ophyl | Davi s 1980
Di atom | o - 20 7 days Reduced cel | 2,200 Pl um ey and
Thal assiosira fluviatilis number and Davi s 1980

phot osynt hesi s



Table 6 (continued)

) ) Sal i nit
Speci es Cheni cal (a/ ka) Duration
Di at om - 30 90 nin
Thal assiosira fluviatilis
Red al ga, - 30 90 min
Por phyri di um cruentum
Kel p, - - 28 days
Lam naria hyperborea
Kel p, - - 24 hr
Lam naria hyperborea
Kelp, . 70% 30 2 days
Lam nari a saccharina
Kel p, . . 70% 30 2 days
Lam nari a saccharina
Redheadgrass pondweed, - 8- 12 2 hr
Pot anbget on perfoliatus
Redheadgr ass pondweed, 99. 7% 10 4 hr
Pot anpget on perfoliatus
Eur ai sian watermilfoil, - 8-12 2 hr
Myri ophyl | um spi cat um
Aquatic vascul ar plant, - 8-12 2 hr
zanni chel lia palustris
W dgeon grass, - 8-12 2 hr
Ruppia maritim
Val | i sneri a, - 3 42 days

Val |l i sneria anericana

Ef f ect

EC50

oxygen
gvorgtion)

EC50
(oxygen
evol ution)

LOEC
(growth of new
spor ophyt es)

LOEC ]
(respiration)
No effect on

sexual )
reproduction

66% reduction in

fertilization

| C50 _
(phot osynt hesi s)

| C50

(phot osynt hesi s)

| C50

(phot osynt hesi s)

| C50

(phot osynt hesi s)

| C50

(phot osynt hesi s)

47% decrease in
rowth as

ength, and 48%

decrease as dry
wei ght

Concentration

(png/ L) Ref erence
110 Hol I i ster and
Wal sh 1973
79 Hol I'i ster and
Wal sh 1973
10 Hopki ns_and
Kain 1971
>1, 000 Hopki ns_and
Kaln 1971
33.2 Thur sby and
Tagl i abue 1990
72.2 Thur sby and
Tagl i abue 1990
77 Jones and
W nchel | 1984
80 Jones et al
1986
104 Jones and
W nchel | 1984
91 Jones and
W nchel | 1984
120 Jones and
W nchel | 1984
100 For ney 1980;

For ney and
Davi s” 1981



Table 6 (continued)

) ) Sal i nit .
Speci es Chemi cal (a/kq) Dur ati on
Val | i sneri a, ) - 6 42 days
Val | i sneria anericana
Val | i sneri a, ) - 3 42 days
Val | i sneria anericana
Val i sneri a, ) - 6 42 days
Val l i sneria anericana
Val | i sneri a, . - 5 47 days
Val l i sneria anericana
Eel grass, - - 24 hr
Zostera marina
Eel grass, - - 24 hr
Zostera marina
Eel grass, . 97. 2% 14 10 days
Zostera marina
Turtl egrass, ) Techni cal 30 40 hr
Thal assi a testudi num 99. 7%

Sal t - marsh grass, 97. 1% - 35 days

Spartina alterniflora

Ef f ect

27% decrease in
rowth as

ength, and 30%
decrease as dry
wei ght

27% decreased in
rowth as

ength, and 41%
decrease as dry
wei ght

32% decrease in
rom h as

ength, and 29%
decrease as dry
wei ght

67% reduction in
| eaf production
& 76% reduction
inleaf area

Reduced net
oxygen evol ution

No net oxygen
evol ution

100% gr owt h
inhibition

EC50 _
(phot osynt hesi s)

I ncreased
per oxi dase
activity

Concentration

(png/ L) Ref erence

100 Forney 1980;
For ney and
Davi s” 1981

320 For ney 1980;
For ney and
Davi s” 1981

320 Forney 1980;
For ney and
Davi s” 1981

12 Correll and Wi
1982

100 Ke et al.
19r8TBa

1, 000 Ke et al.
19gga

1,900 Schwar zchi | d
et al. 1994

320 Wal sh et al.
1982

30 Lytl e and
Lytle 1998



Table 6 (continued)

Speci es

Sal t-march grass,
Spartina alterniflora

Sal t-marsh rush,
Juncus roenerianus

Sal t-marsh rush,
Juncus roenerianus

Eastern oyster (juvenile),

Crassostrea virglinica

Copepod,
Acartia tonsa

Copepod,
Acartia tonsa

Copepod,
Acartia tonsa

Brown shrinp (juvenile),
Penaeus aztecus

Brown shri np,
Penaeus aztecus

Salinit
Chemi cal (a/kq) Dur ati on
97. 1% - 35 days
97. 1% - 35 days
97. 1% - 35 days
Techni cal 28 96 hr
99. 7%
97. 1% 30-34 72 hr
97. 1% 30-34 48 hr
97. 1% 30-34 24 hr
Techni cal 30 48 hr
99. 7%
- - 24 hr

Ef f ect

No effect upon
shoot growt h,
lipid )
peroxi dati on
products or
chl or ophyl |
producti on;
enhanced

per oxi dase
activity

Reduced
chlorphyl | a;
I ncreased
per oxi dase
activity and
lipid )
peroxi dati on
products

Reduced shoot
grow h,

chl orophyl | a,
chl orophyl | b;

increased lipid
peroxi dati on
product s

EC50
(shell growt h)

LC50

LC50
LC50
EC50

20% nortality

Concentration

(png/ L) Ref erence

3,100 Lytl e and
Lytl e 1988

30 Lytl e and

Lytle 1998

3, 800 Lytl e and
Lytle 1998

>1, 000 Butl er 1964;
Mayer 1987

6, 100 McNamara 1991b

8, 400 McNamara 1991b

15, 000 McNamara 1991b

1, 000 Mayer 1987

1, 000 Butl er 1964



Table 6 (continued)

Speci es

Brown shrinp,
Penaeus aztecus

Mud crab (field),
Panopeus sp.

Drift line crab (field),
Sesarma ci nereum

Fi ddl er crab (field),
Uca pugnax

Fi ddl er crab (field),
Uca pugnax

F| ddI er crab,
Pnax )
(anl mal's coll ected in August)

Fi ddl er crab,
Uca puPnax )
anl mal's coll ected in August

Fi ddl er crab,
Uca pugnax
F\Igm ma s collected in

) Salinity .
Cheni cal (g/kQq) Dur ation
- - 48 hr
80% - 70 days
80% - 70 days
80% - 70 days
80% - 70 days

80% 20 8 days
80% 20 8 days
80% 20 30 days

Ef f ect

30% nortality

No effect on
nunber per i
after a single
application

No effect on
nunber per ni
after a single
application

No effect on
nunber per i
after a single
application

94% reduction in
nunber per nm
relative to
control after a
single
application

25% nmortality of
Iargje mal es;
100/ormrta||ty
of large
femal es;
100% nort al
of small
75% nortali
smal | femal

ity
mal es;
ty of
es

50% nortality of
Iarge mal es;
100% m)rtallty
of Iarge

femal es;
75%rmrta||ty of
smal | nal es,
50% nortality of
smal | femal es

No effect on
survi val of
smal | mal es

Concentration

(pa/ L) Ref erence
1, 000 But |l er 1964
10, 000, 000 Plum ey et al.
1980
10, 000, 000 Plum ey et al.
1980
1, 000, 000 Plum ey et al.
1980
10, 000, 000 Plum ey et al.
1980
100, 000 Plum ey et al.
1980
1, 000, 000 Plum ey et al.
1980
1, 000, 000

Plum ey et al.
1980



Table 6 (continued)

Speci es

Fi ddl er crab,
Uca_ pugnax )
(animal's col |l ected

=}

Fi ddl er crab,

Uca pugnax

animal's collected i
978)

=}

Fi ddl er crab,

Uca, puPnax )
ani mal's col |l ected
978)

=}

Fi ddl er crab,

Uca_ pugnax .
ani mal's col |l ected
978)

=}

Fi ddl er crab,
Uca_ pugnax )
ani ;na s coll ected

=}

978

Fi ddl er crab,

Uca pugnax

animal's collected i
978)

=}

Fi ddl er crab,

Uca pugnax .
ani mal's col |l ected
978)

=}

Spot (juvenile),
Lei ost omas sant hurus

Est uarine mi crobi al
conmuni ty

Mar ch)

August

August

August

August

August

August

Salinit
Cheni cal (g/kQq) Dur ation
80% 20 9 days
80% 20 9 days
80% 20 9 days
80% 20 9 days
80% 20 9 days
80% 20 9 days
80% 20 9 days
Techni cal 29 48 hr
99. 7%
- 7-25 9 days

Ef f ect

No effect on
survi val of
smal | nmal es

60% nortality

90% nortality

80% nortality

90% nortality

90% nortality

100% nortality

LC50

Ef fects on
phot ot r ophi ¢
conponent -

chl orophyll a
car bon )
assim |l ation,
bi ovol ume, and
changes in
speci es
conposi tion

Concentration

al .

al .

al .

al .

al .

al .

al .

(pa/ L) Ref erence
1, 000, 000 Plunm ey et
1980
100, 000 Pl um ey et
1980
180, 000 Pl um ey et
1980
320, 000 Pl um ey et
1980
560, 000 Pl um ey et
1980
1, 000, 000 Pl um ey et
1980
10, 000, 000 Pl um ey et
1980
>1, 000 Butl er 1964,
Mayer 1987
40 DelLorenzo et

al. 1999a



Table 6 (continued)

Speci es

Estuarine microbi al
communi ty

Mesocosm .
M xed marine phytopl ankton

Mesocosm
M xed marine phytopl ankton

) Salinity .
Cheni cal (g/kQq) Dur ation
97% - 24 hr
Resi due - 15 days

gr ade
Resi due - 15 days
grade

Ef f ect

Ef fects on
phot ot r ophi c
conponent -
chl orophyl | a,
car bon
assim |l ation,
and bi ovol urme

Reduced pH
particul ate
car bohydr at es,
chl orophyl I,
phot osynt hesi s,
primry.
producti on;

I ncreased

di ssol ved
organi c
phosphor us

di ssol ved

or gani c

ni trogen, and
di ssol'ved am no
aci ds

Reduced pH
particul ate
car bohydr at es,
chl orophyl I,
phot osynt hesi s,
primry.
producti on;

I ncreased

di ssol ved

or gani c
phosphorus

di ssol ved
organi c

ni trogen, and
di ssol'ved am no
aci ds

Concentration
(pa/ L)

Ref erence

47

0.56

DelLorenzo et
al . 1999b

Bester et al.
1995

Bester et al.
1995



Table 6 (continued)

Salinity .
(a/kq) Dur ati on Ef f ect

Speci es Chemi cal

Mesocosm Resi due - 15 days Reduced pH

M xed marine phytopl ankton gr ade particul ate
car bohydr at es,
chl orophyl I,
phot osynt hesi s,
primry.
producti on;
I ncr eased
di ssol ved
organi c
phosphorus
di ssol ved
organi c
ni frogen, and
di ssol'ved am no
aci ds

Concentration
(png/ L) Ref erence
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Test was run using a Taub and Dol lar (1964) medi um

Test was run using an al gal assay medium(U.S. EPA 1971). )

Al gae were pre-conditioned for 4 days with 531 g/L of atrazine
Test performed with an atrazine-sensitive strain

Test performed with an atrazine-resistant strain

Nephel onetric determnation.

Colorimetric determination. . )

Only 2.3 to 4.7 percent of this concentration renmained on day 7.

Test performed wth water from microcosm30 days after atrazine had been introduced.

Test performed directly with atrazine in water without a nmicrocosm exposure
EC50 obtai ned using an” al gal assay nedi um )

EC50 obtained using creek water as the test medi um

Animal s were fed at 24 hr. . ) o

Two single annual applications at nom nal concentration indicated

Atrazine concentrations were bel ow detection after 10 days; however, the study continued for 42 days.



